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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The proce@lures used to develop this document and those intended for its further maintenance
described In the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed forj
different types of ISO documents should be noted. This document was drafted in accordance 'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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Introduction

The ISO 21111 series includes in-vehicle Ethernet requirements and test plans that are disseminated in
other International Standards and complements them with additional test methods and requirements.
The resulting requirement and test plans are structured in different documents following the Open
Systems Interconnection (OSI) reference model and grouping the documents that depend on the
physical media and bit rate used.

In general, the Ethernet requirements are specified in ISO/IEC/IEEE 8802-3. The ISO 21111 series
provides supplemental specifications (e.g. wake-up, I/0 functionality), which are required for in-vehicle
Ethernet applications. In road vehicles, Ethernet networks are used for different purpose$ requiring
different bit-rates. Currently, the ISO 21111 series specifies the 1-Gbit/s optical and 100-Mbit/s

eledtrical physical layer.
The ISO 21111 series contains requirement specifications and test methods related to th¢ in-vehicle
Ethprnet. This includes requirement specifications for physical layer entity (e.g. connectors, physical

r implementations) providers, device (e.g. electronic control units, gateway units) sugpliers, and
em (e.g. network systems) designers. Additionally, there are test methods'specified for conformance
ing and for interoperability testing.

layg
Sys
test

Safé
are

ty (electrical safety, protection, fire, etc.) and electromagneticycompatibility (EMC) requirements
out of the scope of the ISO 21111 series.

Thd
Intd

structure of the specifications given in the ISO 2111¥ series complies with the Op¢g
rconnection (OSI) reference model is specified in ISO/IEC 7498-1[11 and ISO/IEC 10731[3]

n Systems

[SO|21111-1 defines the terms which are used in this’series of standards and provides ah overview
of the standards for in-vehicle Ethernet including the complementary relations to ISO/IEC/|EEE 8802-
3 and the amendments, the document structurng; type of physical entities, in-vehicle Ethermet specific
fungtionalities, and so on.

ISO
red
syn

ISO
1-G

21111-2 specifies the interface between reconciliation sublayer and physical entity
iced gigabit media independent.interface (RGMII), and the common physical entity w
chronised link sleep functionalities, independent from physical media and bit rate.

21111-3 specifies supplemental requirements to a physical layer capable of tr
bit/s over plastic optical ,fibre compliant with ISO/IEC/IEEE 8802-3, with specific apy

7 including
hke-up and

ansmitting
lication to

conpmunications inside yoad vehicles, and a test plan for physical entity conformance testing.

ISO
veh

21111-4[3] specifiesthe optical components requirements and test methods for 1-Gbit/s
icle Ethernet,

optical in-

ISO
Sys
the
con|
reqt

21111-5,specifies, for 1-Gbit/s optical in-vehicle Ethernet, requirements on the physi
em level,vequirements on the interoperability test set-ups, the interoperability test plan
requirements for the physical layer at system level, requirements on the device-level ph
formance test set-ups, and device-level physical layer conformance test plan that chec

¥ayannte fortlha NCT il loczne +h o £ ova valayzanat £ou. dags vandaora
.lll CITICIILO TUIL LIIC UJIT lJll_y JICAlrl Au_y Cl LtlIIdr druv ruvicvalit 1vurl u\,vA\,\, VOIITUVUIL O,

fal layer at
hat checks
Jsical layer
ks a set of

This document specifies advanced features of an ISO/IEC/IEEE 8802-3 in-vehicle Ethernet physical
layer (often also called transceiver), e.g. for diagnostic purposes for in-vehicle Ethernet physical layers.
It specifies advanced physical layer features, wake-up and sleep features, physical layer test suite,
physical layer control requirements and conformance test plan, physical sublayers test suite, and
physical sublayers requirements and conformance test plan.

[SO 21111-7 specifies the implementation for ISO/IEC/IEEE 8802-3, which defines the interface
implementation for automotive applications together with requirements on components used to realize
this Bus Interface Network (BIN). ISO 21111-7 also defines further testing and system requirements
for systems implemented according to the system specification. In addition, ISO 21111-7 defines
the channels for tests of transceivers with a test wiring harness that simulates various electrical
communication channels.
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ISO 21111-8 specifies the transmission media, the channel performance, and the tests for an ISO/IEC/
IEEE 8802-3 in-vehicle Ethernet.

ISO 21111-9 specifies the data link layer requirements and conformance test plan. It specifies the
requirements and test plan for devices and systems with bridge functionality.

ISO 21111-10 specifies the application to session layer requirements and conformance test plan. It
specifies the requirements and conformance test plan for devices and systems that include functionality
related with OSI layers from 7 to 5.

ISO 21111-11 specifies the transport to network layer requirements and conformance test plan. It

specifies the requirements and conformance test plan 1or devices and systems thatinclude runctiong

related withh OSI layers from 4 and 3.

Figure 1 sHows the parts of the ISO 21111 series and the document structure.

ISO/IEC 74p8-1,
ISO/IEC 14731

ISO 21111 In-vehicle Ethernet

lity

g

0SlI layefs
7to5

OSI layers
4to3

]

OSl layer
Data lin]

'\
L/
'\

[

ISO 21111-1 General information and definitions

0SI layen]
Physica

=Y

1SO 21111-11 Application layer to session layer conformance testplans

IS0 21111-10 Transport layer and network layer confotmance test plans

1SO 21111-9 Data link layer requirementstand ‘conformance test plans

ISO/IEC/IEEE 8802-2

1SO 21111-2 Cohimon physical entity requirements

1SO/IEC/IEEE 8802-3

1SO 21111-3 Optical
1-Gbit/s physical éntity
requirements and
conformance test plan

ISO/IEC/IEEE
8802-3:2021

T

1SO 21111-5 Optical
1-Gbit/s physical layer
system requirements
and test plans

" O

ISO 21111-6 Electrical
100-Mbit/s physical
entity requirements

and conformance test

plan

IS0 21111-7 Electrical
100-Mbit/s physical
layer system
requirements and test
plan

1SO/IEC/IEEE
8802-3:2021

Z

1SO/IEC/IEEE
8802-3:2021
\

—

ISO 21111-4 General requirements and test
methods of optical gigabit Ethernet components

ISO 21111-8 Electrical 100-Mbit/s Ethernet

tr: ission media, c

ts and tests

P

Figure 1 — In-vehicle Ethernet document reference according to OSI model
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Road vehicles — In-vehicle Ethernet —

Part 6:
Electrical 100-Mbit/s physical entity requirements and
conformance test plan

1 (Scope

Thif document specifies advanced features of an ISO/IEC/IEEE 8802-3 automotiye Ethernet[PHY (often
alsq called transceiver), e.g. for diagnostic purposes for automotive Ethernet PHYs:

Thif document specifies:

— |advanced PHY features;

— |wake-up and sleep features;

— |PHY test suite;

— |PHY control IUT requirements and conformance test plan;
— | PCS test suite;

— |PCSIUT requirements and conformance testplan;

— |PMA test suite; and

— |PMA IUT requirements and conformance test plan.

2 |Normative references

The following documents are referred to in the text in such a way that some or all of their content
congtitutes requirements Jof this document. For dated references, only the edition cited gpplies. For
undated references, thelatest edition of the referenced document (including any amendments) applies.

ISOJIEC 9646-15Information technology — Open Systems Interconnection — Conformance testing
methodology andframework — Part 1: General concepts

[SO|21111=1;*Road vehicles — In-vehicle Ethernet — Part 1: General information and definitions

[SO|22111-2, Road vehicles — In-vehicle Ethernet — Part 2: Common physical entity requirements

ISO/IEC/IEEE 8802-3:2021, Telecommunications and exchange between information technology systems
— Requirements for local and metropolitan area networks — Part 3: Standard for Ethernet

3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 21111-1, ISO/IEC 9646-1 and
the following apply.

[SO and IEC maintain terminology databases for use in standardization at the following addresses:

— ISO Online browsing platform: available at https://www.iso.org/obp

— IEC Electropedia: available at https://www.electropedia.org/

©1S0 2021 - All rights reserved 1
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3.1

automotive cable
balanced 100-) one pair cable having characteristics defined in ISO/IEC/IEEE 8802-3:2021, 96.7
physical layer specifications and management parameters for 100-Mbit/s operation over a single
balanced twisted pair cable

3.2

short automotive cable
cable complying with automotive cable (3.1) used for test purposes and limited in length to reduce the
amount of loss between the IUT transmitter and test and measurement equipment

3.3
PHY frame
normal dafa transmission consisting of SEND_N code groups defined in ISO/IEC/IEEE 8802-3:2021,
96.3.3.3.7 and which begins with a valid start-of-stream delimiter (SSD) and ends with afvalid end-of-
stream deljmiter (ESD)
3.4
monitor
test systerrlL used to capture and decode the transmissions from the [UT
Note 1 to enftry: See B.2.
4 Symbols and abbreviated terms
4.1 Sympols
- empty table cell or feature undefined
Ley longitudinal conversion loss ( Sdcl, )
Sde22
Lery, longitudinal conversion transmission loss
Pgp power spectral density
TcL transverse conversionloss
Tery, transverse conversion transmission loss
X binary wild card value representation
4.2 Abbreviated terms
ADC analogue to digital converter
AFEXTDC alien far end cross conversion loss common to differential
ANEXTDC alien near end cross conversion loss common to differential
AWGN additive white Gaussian noise
BER bit error rate
BI_DA bi-directional data signal pair A
COM communication ready (status bit)
COR polarity correct
2 © IS0 2021 - All rights reserved
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CTC conformance test case

CTP conformance test plan

Cvt convention

DCQ dynamic channel quality

DD defect distance

DET polarity detection

DSH digital signal processing

ECU electronic control unit

GMII gigabit media independent interface
HDD harness defect detection

ICMP Internet Control Message Protocol
IOL interoperability laboratory

[UT implementation under test

LCL longitudinal conversion loss
LCTL longitudinal conversion transmission\loss
LFL link failures and losses

LP link partner

LPE low-pass filter

LQ link quality

LRT local receivet time

LTT link-trajming time

LU link-up time

M mandatory

MA(L media access control

MDE Hahagerrentdatacloek

MDI medium dependent interface
MII media independent interface
MSE mean square error

MSE_WC mean square error worst-case
0 optional

0S OPEN/SHORT detection

© IS0 2021 - All rights reserved
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PAM3 pulse amplitude modulation (3 level)

PCB printed circuit board

PCS physical coding sub-layer

PEC pulse error correction

PHY physical layer

pMSE peak MSE

PLL phase locked loop

POL polarity (detection and correction)
PSAACRF power sum attenuations to alien crosstalk ratio far end
PSANEXT power sum alien near end crosstalk loss

PSD power spectral density

RBW resolution bandwidth

RGMII reduced gigabit media independent interface
RRT remote receiver time

SA RF spectral analyser

SNR signal to noise ratio

SQl signal quality index

TDR time domain reflectometer

TIE time interval error

Ul unit interval

VBW video bandwidth

VNA RF network analyser

5 Conventions

This docurhent is based on OSI service conventions as specified in ISO/IEC 10731[2],

6 Wake-up and sleep features

6.1 Extension of physical coding sub-layer

This subclause describes the modification of the physical coding sub-layer of ISO/IEC/IEEE 8802-

3:2021.

REQ | 1.1 Wake-up and sleep features - Extension of physical coding sub-layer

Figure 2 specifies the state diagram of the power state machine, which implements the two-way hand-
shake protocol.
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SILENT / SLEEP ACTIVE
NORMAL en_sleep_cap = TRUE* | SLEEP ACK
1 =TRUE i
link_control == ENABLE psrecv zz:; ?];ndack_tlmer
1 k =TRUE i ——
oc.wake.req: UE+ 'slee?p._fall == FALSE «— loc_sleep_abort = TRUE— ]
wup_recv = TRUE inhibit == TRUE
sleep == FALSE
tx_lps == FALSE
en_sleep_cap = TRUE *
loc_sleep_req = TRUE *
tx_mode=SEND_N
SLEEP SLEEP FAIL
it sleep_aek_timer_done = TRUE +
Inhibit == FALSE sleep_fail == TRUE loc_sleep_req=TRUE
link_control == DISABLE - -
loc_act_detect = FALSE

SLEEP_SILENT sleep_req_timer_done sleep_req_timerxdone— SLEEP REQUEST
sleep == TRUE tx_lps == TRUE
(see PHY CTRL) start sleep_req_timer

tx_lps_done=TRUE *
Ips_recv=TRUE

Figure 2 — Power sequencing ISO/IEC/IEEE 8802-3:2021

In dase the link is up (tx mode =- SEND N) and Sleep.request is asserted, the PHY enters|the sieep.
Regpest state and sends LPS comimands. The link partner receiving those LPS commands enfers sLEep
ACK|state and starts sleep-ack timer. If 1oc sleep abort is asserted, the sleep is abort¢d because
of gn incoming data message. If sleep reject is not done, the link partner enters sLEEP_REQUEST state
and| sends LPS commands! If the PHY detects that it sends and receives LPS commands, it|transits to
SLEEP SILENT state ahd“eventually to sLeep. On the other hand, if the handshaking is not done before
thel|sleep_req timéntimeout, the PHY enters st.EEp_raIL and transits back to SEND IDLE OR pATA state.

The signalling'of-a Wakeup.request depends on the state of the link. If the link is up (tx mode|= senD_N)
the[PHY transmits a WUR command over the active link during 1piE times. If the link is down (tx_mode
= deND, z)-the PHY transmits a WUP pulse. If the link is not yet established (!10c rcvr dtatus), for

instlance.because the link is still in training (tx_mode = sEnD T), the link s first established, then a WUR
comumand is sent

REQ | 1.2 Wake-up and sleep features - Selective wake-up forwarding mechanism

Multi-PHY devices (e.g. switches) shall implement a selective wake-up forwarding mechanism. If a
multi-PHY device detects a Wwakeup. request (either WUR or WUP) on one port, it shall be possible to
forward the request to other PHYs of the device and to any other Single-PHY or Multi-PHY device.

REQ |1.3 Wake-up and sleep features - Selective wake-up forwarding mechanism Single PHY
device

© IS0 2021 - All rights reserved 5
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device det
other Sing

Single-PHY devices shall implement a selective wake-up forwarding mechanism. If a Single-PHY

ects a Wakeup.request (either WUR or WUP), it shall be possible to forward the request to
le-PHY or Multi-PHY devices.

REQ

1.4 Wake-up and sleep features - wake-up over a passive link (WUP) and active link
(WUR)

It shall be

possible to forward a wake-up over a passive link (WUP) as well as a wake-up over an ac-

tive link (WUR) immediately to another port (or PHY).

The Wakeuq
primitive i
wake_req)

to the PHY

.indicate should be generated upon wake-up events. In case the link is down, this'ser
5 generated upon the reception of WUP pulses (wup_recv) or if a local wake-up regquest (1
br a WUR is received (wur recv). The implementation of the energy detection process is
vendor.

REQ |1.

Wake-up and sleep features - Energy detection

The energ

y detection process shall not take longer than 2 ms.

REQ [1.6

Wake-up and sleep features - 1pLE pattern on the linktriggers the energy detecti¢n

It shall be
TR

recv

ensured that any transmitted 1pLE pattern on the link triggers the energy detection (wug|
UE).

REQ [1.7

Wake-up and sleep features - PHY detects a wake-up request

If the PHY
sleep shall

detects a wake-up request, while the sleep process has already been started, going into
be terminated and the wake-up shall bé processed if possible.

REQ |1.§

Wake-up and sleep features - Entering the SLEEP state

If the PHY
request sh

detects a wake-up request while the transit into sLEEP state is irreversible, this wake-up
all be stored and executed immediately upon entering the sL.EEP state.

No wakeur

6.2 Sery

Figure 3 sh

request should be lost.

ice primitives and interfaces

ows the [SO/IEC/IEEE 8802-3:2021 service primitives.
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Figure 3 — ISO/IEC/IEEE 8802-3:2021 service primitives

REQ [1.9 Wake-up and sleep features<:Mapping between this document and ISO 211[11-2 ser-
vice primitives

Talle 1 specifies the mapping between this document and ISO 21111-2 service primitives which shall
be followed.

Table 1 — Mapping between this document and ISO 21111-2 service primitives

ISP 21111-6 (this document) service primitives IS0 21111-2 service primitives
SleepConfig.request PHY ConfigSleepReject.request
Iphipit.indication PHY SleepStatus.indication

Sleep.request PHY LinkSleep.request
Sleep.indication PHY LinkSleepRequestEvent.indication
Wakeup.indication PHY WakeUp.indication

Wakeup.request PHY WakeUp.request

SIeeprail.indicaction PHY LinkSleep.indication
SleepAbort.request PHY LinkSleepRequestAbort.request

6.3 Power sequencing states

The following requirements specify power sequencing states.

REQ | 1.10 Wake-up and sleep features - Power sequencing states

The power sequencing states NORMAL, SLEEP ACK, SLEEP REQ, SLEEP SILENT, SLEEP FAIL and SLEEP
shall be implemented as specified in Figure 2.

©1S0 2021 - All rights reserved 7


https://standardsiso.com/api/?name=3a6bbd371dfc1fe318d5fe8fac56fa81

ISO 21111-6:2021(E)

REQ | 1.11 Wake-up and sleep features - NORMAL state

The norMAL state shall be the substate of sendD IDLE orR DaTa with normal data transmission. On en-
tering NORMAL state, 1ps_recv and loc_sleep abort shall be deasserted.

REQ | 1.12 Wake-up and sleep features - SLEEP_ACK state

The sLEEP

aborted (1

ACK state is also a substate of senp 1pLE OR DATA which allows a higher layer implicit

acknowledgement during the time s1eep ack timer. During sLeEp ack the sleep handshake can be

c sleep abart mmﬂ:) and the PHY transitions to norvat. The link partner senseg the

aborted sl
When this

FATIL.

bep handshake (1oc sleep abort = TRUE) and the PHY of the IUT transitions to NORMAT:

happens the link partner sets sleep req timer done and eventually transitions tosLEE}

REQ [1.1

3 Wake-up and sleep features -SLEEP_REQ state

The sLEEP
request P]
pected tha
command
after siee

| REO state is entered when the PHY is requested to enter sLEEP state'over the LinkSleep.
imitive or after an implicit acknowledgement (sleep ack timer, dore). In this state it is

t the peer PHY also sends an LPS to acknowledge the flow. If theyPHY has sent its own LP
and also received LPS, then steep_s1rENT is entered. Otherwise the PHY enters sLEep Fj
b req timer expires.

X~

REQ [1.1

4 Wake-up and sleep features - SLEEP_SILENT state

g

In SLEEP
circuitry 1
a mutual v
detect

1LENT the PHYs transmitter remains silent (&% mode=seND z) but the energy detection
emains disabled to prevent spurious wup «ecv glitches. This acts as a safeguard to preve
yake-up through LPS commands. st.eER State is entered if both PHYs are silent (1oc_act
FALSE).

REQ [1.1

5 Wake-up and sleep features - SLEEP_FAIL state

The sLEEP
sleep req
state.

| FATL state is entered if\either one or both PHYs cannot finish handshaking before the
| timer timeout. Thesléep flow is terminated and the PHYs go back to sEND IDLE OR DAT

REQ [1.1

6 Wake-up and sleep features - SLEEP state

In stEEP the trawsmitter shall be powered down and waits for a wake-up pulse or software wake-upp.

6.4 Command definitions

6.4.1 Ge

neral

This document specifies three commands, which are used to request a power down and signal a wake-

up over an

active as well as a passive link.

6.4.2 Low power sleep (LPS)

LPS is encoded in the scrambler stream as specified in 6.5.

|REQ | 1.17 Wake-up and sleep features - Cmd - LPS

© IS0 2021 - All rights reserved
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The LPS command shall be sent for a minimum of 64 bit. |

The detection of an LPS command is left to the implementer. Aborting an LPS command may lead to
sending less than 64 bit.

6.4.3 Wake-up request (WUR)

The WUR is encoded in the scrambler stream as specified in 6.4.

REQ | 1.18 Wake-up and sleep features - Cmd - WUR
The¢ WUR command shall be sent for a minimum of 64 bit.

The detection of a WUR command is left to the implementer. Aborting a WUR command may lead to
senfling less than 64 bit. In addition, the maximum number of hops of a wake-up network is .

6.4/4 Wake-up pulse (WUP)

WUP are link-training codes transmitted on the network by a node in tx-mode = senp_1I or gwitch PHY
to distribute the wake-up request over a link, which is down. The activity on the twisted-pair lines is
detgcted by the partner PHY as a remote wake-up.

REQ | 1.19 Wake-up and sleep features - Cmd - WUP
The wake-up pulse shall have a minimum duration of 1 ms #*0,3 ms.

RE(Q 1.18 allows reliable detection.

The energy detection of a WUP command is implementation-specific.

6.5| Generation of scrambling bits san[2" 0]

Comimands are transmitted in the 1puicstate of the PCS state machine. Therefore, the sjde stream
scrambler is modified. The generation-of sd,(1:01 of ISO/IEC/IEEE 8802-3:2021 is modified. The bit
sd, |21 remains identical to ISO/IEC/TEEE 8802-3:2021.

n

Theq bit sd,[1] is used to s¢ramble the data bit tx_data,[1] during data mode and to gncode LPS
otherwise. It is defined below.

[F (tx_enable, _; £4)

sd [%~= (Sc,[1] A tx data,[1])

al

ELSEJE ((tx_lps = TRUE) & (loc_wake_req = FALSE) & (tx_mode = SEND_N))

sd,[1] = Sc,[1] A 1

nl

ELSE

Sd, [1] = Sc,[1]

nl nl

The bit sd,[0] is used to scramble the data bit tx data,[0] during data mode and to encode WUR
otherwise. It is defined below.

IF (tx enable, 5 = 1)

Sd,[0] = (Sc,[0] A tx data,[0])

ELSEIF ((tx 1ps = TRUE) & (loc wake req = TRUE) & (tx mode = SEND N))

©1S0 2021 - All rights reserved 9
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Sd,[0] = Sc,[0] A 1

ELSE

8d,[0] = Sc,[0]

6.6 PCS PHY control state diagram

Each variable shall have its own REQ statement with a reference to Figure 4.

REQ | 1.20-WaKke-up and sieep features - PCS PHY controi state dlagram

The PCS PHY control state machine, which implements parts of the power sequencing state nfachine,
shall be injplemented as specified in Figure 4.

REQ |1.21 Wake-up and sleep features - PCS PHY control state diagram - Local activity detec-
tign signal

The variabjle 1oc_act detect shall be setto raLskE if consecutive symbols of zeresWere received; otherwise
shall be s¢ft to TrUE. The value of 10c_act_detect shall be set to TrRUE (FaLsg}within 1 ps (see Figurel|4).

REQ | 1.242 Wake-up and sleep features - PCS PHY control state diagram - Low power sleep receiyed

The varialle 1ps_recv shall be set if the LPS command is entirely received (see Figure 4).

REQ |1.23 Wake-up and sleep features - PCS-PHY control state diagram - Wake-up requpest
regeived

The varialple wur_recv shall be set if the WUR\¢6mmand is entirely received (see Figure 4).

REQ | 1.24 Wake-up and sleep féatures - PCS PHY control state diagram - Wake-up pulse receiyed

The variable wup_recv shall be §et if the WUP pulses are sensed (see Figure 4).

REQ |1.25 Wake-up-and sleep features - PCS PHY control state diagram - Low power sl¢ep
transmitted

The variable #x\Mps shall be set if the LPS bits are transmitted by the scrambler (see Figure 4).

REQ [1.26 Wake-up and sleep features - PCS PHY control state diagram - Low power sleep
transmitted done

The variable tx_1ps_done shall be set if the LPS command is entirely sent (at least 64-bit) (see
Figure 4).

REQ [1.27 Wake-up and sleep features - PCS PHY control state diagram - Local sleep request-
ed

The variable 10c_s1eep_req shall be set if a a sleep is requested by the local PHY (see Figure 4).

10 © IS0 2021 - All rights reserved
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REQ [1.28 Wake-up and sleep features — PCS PHY control state diagram - Local wake-up re-
quested

The variable 10c_wake_req shall be set if a wake-up is requested by the local PHY (see Figure 4).

REQ |1.29 Wake-up and sleep features - PCS PHY control state diagram - Local sleep abort

The variable 10c_sleep_abort shall be set if a remote sleep request is to be rejected while still in
SLHEP_ACK state (see Figure 4).

REQ | 1.30 Wake-up and sleep features - PCS PHY control state diagram - Sleep fail

The variable sieep_fail shall be set if a sleep handshake is aborted by the linkpartner (see[Figure 4).

REQ |1.31 Wake-up and sleep features - PCS PHY control staté.diagram - Inhibit
The variable inhibit shall be set if the (external) power supply‘shutdown is inhibited (see Higure 4).

REQ | 1.32 Wake-up and sleep features - PCS PHY control state diagram - Sleep

The variable s1eep shall be set by the power state,machine to notify PHY CTRL to disable transmis-
sioh (see Figure 4).

REQ [1.33 Wake-up and sleep features - PCS PHY control state diagram - Enable sle¢p capa-
bility
The variable en_s1eep_cap shall be set to TrRue when the IUT sleep capability is enabled and get to
ralse when the [UT sleep capability is not enabled (see Figure 4).

REQ | 1.34 Wake-up and sleep features - PCS PHY control state diagram - Wake-up timer

The IUT shall usethe timer wup_timer to wait for reliable detection of a WUP pulse. The timpr shall
expire 1 ms+\0,3 ms after being started (see Figure 4).

RE 4.2 AL p | 1 £, i DRDCC DLIVL 'S 1 ol A3 Cl 1 1 d
L.JJ VWAINU ulJ dlilu DICCP ITALUI o I GO I IIX CUIILI UL S5LdilT ulasl alil JICCP dUNIX w e ge

timer

The timer s1eep_ack_timer shall be used in stEEP Ack state to check whether NM decides to reject
sleep flow on an incoming data message or not. The timer shall expire 8 ms * 0,8 ms after being start-

ed (see Figure 4).

REQ | 1.36 Wake-up and sleep features - PCS PHY control state diagram - Sleep request timer

The timer s1eep_req_timer shall be set-up in sLEEP_REQ to check if the handshaking is done by both
PHYs. If the PHY does not enter sLeEP state before timeout, it enters sLEep_raIL state and back to
NorMAT. The timer shall expire 16 ms + 1,6 ms after being started (see Figure 4).
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link control = DISABLE + pma_reset = ON

link control = DISABLE loc_wake_req *
SLEEP_SILENT + sleep_req_timer_done DISABLE TRANSMISSION link_control = DISABLE WAKE TRANSMIT

start wup_timer
tx_mode == SEND I

wup_timer_done

> tx_mode == SEND_Z

sleep = TRUE link_control = ENABLE WAKE TRANSMIT DONE

clear loc_wake_req
tx_mode == SEND_Z

SLAVE_SILENT

start

max_wait_timer

min_wait_timer done * tx mode == SEND Z min_wait_timer_done *

loc_rcvr_status = NOT_OK * - - loc_rcvr_status = NOT_QK
tx_en = FALSE

config = MASTER +
scr_status = OK

. . ) TRAINING
min walt_timer done * min_wait_ timefdonie *
loc_rcvr_status = OK * ] start 1oc7rcvristatug ook +
rem_revr_staus = OK min_wait_timer rem rcvr s¥aus = NOT OK
l tx_mode == SEND_I - X -
SEND_IDLE_OR_DATA SEND_IDLE
min_wait_timer_ done
— ——loc_rcvr_status = OK& —“—»
stop max wait timer rem_rcvr_staus = NOR QK stop max_wait_ timer
start min wait timer start min_wait_timer
tx_mode == SEND N min_wait_ timer @done* tx_mode == SEND_I
B B <—locircvristatus 4ok x|
rem_rcvr_stdus = OK

Figure 4 — PHY control state diagram to replace the ISO/IEC/IEEE 8802-3:2021 PHY contr¢l
state‘diagram

7 CTP test system and CTC structure

7.1 General

The CTCs gpecified in this decument are organized in such a manner as to simplify the identificafion
of information related tosatest, and to facilitate in the actual testing process. CTCs are organized |nto
groups, primarily in orderto reduce set-up time in the lab environment. The different groups typidally
also tend to focus on specific aspects of device functionality. A three-part numbering system is ysed
to organizp the CTCEs, where the first number indicates the subclause of Clause 96 of the ISO/IEC/
IEEE 8802}3:202%1 specification on which the CTP is based. The second and third numbers indigate
the CTC’s group number and test number within that group, respectively. This format allows for|the
addition o ete i A ir] herer i

tests.

The test definitions themselves are intended to provide a high-level description of the motivation,
resources, procedures, and methodologies pertinent to each test. Specifically, each test description
consists of the following sections.

The purpose is a brief statement outlining what the test attempts to achieve. The test is written at the
functional level.

The references specify source material external to the test suite, including specific subsections
pertinent to the test definition, or any other references that might be helpful in understanding the test
methodology and/or test results. External sources are always referenced by number when mentioned
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in the test description. Any other references not specified by number are stated with respect to the test
suite document itself.

7.2

Test system set-up - Transmit test system

The test set-up consists of a test system and a system under test (SUT) connected via the physical
medium. The test system implements an UT and a LT. The UT uses the test control protocol (Figure 5
key 2) or the UT point of control and observation (PCO) test system operator to control the LT. The LT
supports the functionality required to test the OSI layer (Figure 5 key 5) of the IUT. The test system
uses SUT-specific set-up parameters (Figure 5 key 1) for testing the communication with the [UT.

The
(da
key|
ass

Thd
par

Thd

The
key|

control and measurement functionality is provided by direct logical access to the serig
hed line) (Figure 5 key 3) and the associated parameters of the OSI layer. The UT in thelU
4) supports an equivalent part of the service interface (PCO) (dashed line) (Figureb key
ciated parameters to control and measure the state(s) of [UT.

UT PCO test system operator as part of the UT in the test system manipulates the servic
hmeters of the OSI layers to fulfil the purpose of each conformance testgase (CTC).

MII station and the transmit station are part of the LT.

purpose of the MII station (Figure 5 key 6) is to directly interact with the MII of the [U
8); monitoring (Figure 5 key 5) the RX pins of the IUT MU (Figure 5 key 8), to verif

e interface

T (Figure 5
3) and the

e interface

[ (Figure 5
y that PHY

framnes received at the SUT-Iface-0 (MDI) are converted appropriately to bits recognizable by the MAC

oft

Thd
stat
recq

Figliire 5 shows the transmit test system set-up.

he LT.

ion transmits ISO/IEC/IEEE 8802-3:2021 PAM3.encoding such that the IUT can achievd
pive ternary symbol sequences designed to stress the IUT implementation.

purpose of the transmit station (Figure 5 key 7) is¢o act as a link partner with the IUT. The transmit

a link and
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Test system SUT 4
3 SO\
PCO
Rl UT PCO
1 Y R
’ / 7 g '-o' 2
,," SUT-specific  / § g
/ set-up I/-'--->| 22
i parameters / = IUTN
- LT 6 N
N MII station <+ E MII
8 |
N — |
|
L i ! SUT-Iface-0 N |
(MDI) (MDI)
4 Service-provider q:/\ 4
Physical medium ~ O
o)
Key
1  SUT-specific set-up parameters (node's electronic data sheet)
2 test corjtrol protocol
3  points ¢f control and observation and abstract service primitives
4  UT PCQ test system operator interface
5 IUT MI} interface
6  monitofing of the RX pins of the IUT MII interface
7  MII stagion
8 transmjt station (link partner of IUT)

Figure 5 — Test system set-up - Transmit test system

7.3 Testsystem set-up - Receive test system

The test s¢t-up consists of a‘tést system and a system under test (SUT) connected via the phydical
medium. The test system.implements an UT and a LT. The UT uses the test control protocol (Figufe 6
key 2) or the UT point of control and observation (PCO) test system operator to control the LT. Th¢ LT
supports the functionality required to test the OSI layer (Figure 6 key 5) of the IUT. The test system
uses SUT-specific set:up parameters (Figure 6 key 1) for testing the communication with the IUT.

The contrdl and measurement functionality is provided by direct logical access to the service interface
(dashed linfe}{Figure 6 key 3) and the associated parameters of the OSI layer. The UT in the IUT (Figufe 6
key 4) supports and equivalent part of the service interface (PCO) (dashed line) (Figure 6 key 3) and the
associated parameters to control and measure the state(s) of [UT.

The UT PCO test system operator as part of the UT in the test system manipulates the service interface
parameters of the OSI layers to fulfil the purpose of each conformance test case (CTC).

The MII station, line tap, and the oscilloscope are part of the LT.

The purpose of the MII station (Figure 6 key 7) is to directly interact (Figure 6 key 5) with the MII of the
IUT; manipulating the TX pins of the [UT MII, to verify that the signals transmitted by the MII station
of the LT are properly converted to PAM3 PHY frames transmitted by the I[UT MDI via the SUT-Iface-0.

14 © IS0 2021 - All rights reserved


https://standardsiso.com/api/?name=3a6bbd371dfc1fe318d5fe8fac56fa81

1SO 21111-6:2021(E)

The purpose of the line tap (Figure 6 key 9) is to allow directional monitoring of the signalling from the
physical medium. The receive signal from the LT-Iface-0 is then captured on the oscilloscope (Figure 6
key 7).

The purpose of the oscilloscope (Figure 6 key 8) is to measure the PAM3 signalling transmitted by the
[IUT MDI, allowing for capture and decoding of the ISO/IEC/IEEE 8802-3:2021 ternary symbols.

Figure 6 shows the receive test system set-up.

Test system 3 SUT 4
R PCo _/ UT Pcd
T g
1
P
)P g3
/ SUT-specific S®
// set-up //——H S =
/ parameters / IUT
LT
8 7 6 5
oscillo- /
scope MII
line tap || station E MI
of A
LT-Iface-0 SUT-Ifacq-0
(MDI) (MDI) ™
* \(\Q Service-provider *
OO
;;@Q‘ Physical medium
Key
1 |SUT-specific set-up parameters (node's-electronic data sheet)
2 |test control protocol
3 |points of control and observatien and abstract service primitives
4 |UT PCO test system operatof interface
5 |IUT MII interface
6 |manipulation of IUTMH-TX interface
7 |MII station
8 |oscilloscope measures the PAM3 signalling transmitted by the IUT MDI
9 |line tap

Figure 6 — Test system set-up - Receive test system

7.4 CTC structure
CTCs are independent of one another. Each CTC checks the behaviour of the IUT for a particular purpose.

CTCs, which require variations of individual parameters, shall be repeated for each value of the
parameter.

The CTC specifications are intended to provide a high-level description of the motivation, resources,
procedures, and methodologies pertinent to each test. Each CTC is specified according to a common
CTC structure as shown in Table 2.
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Table 2 — CTC structure

Item Content

CTC # - Name |[CTC_x.y.z-a - CTC structure

Purpose The purpose is a brief statement outlining what the test attempts are to achieve. The test is
written at the functional level.

Reference The purpose of the reference is to specify source material external to the test suite, includ-
ing any other references that might be helpful in understanding the test methodology and/or
test results. External sources are always referenced by number when mentioned in the test
description. Any other references not specified by number are stated with respect to the test

Prerequisite |The purpose of the prerequisites is to specify the test hardware and/or software needed to
perform the CTC. This is generally expressed in terms of minimum requirements. In-seme
cases, specific equipment manufacturer/model information may be provided.

Set-up The purpose of the set-up is to describe the initial configuration of the test envirgnment. Small
changes in the configuration should not be included here and are generally govered in the tgst
procedure below.

Step The test procedure includes the test description, which contains the systematic instructiong
for carrying out the test. It provides a cookbook approach to testingand may be interspersed
with observable results. Each test step shall have a numeric numberin ascending order.

Iteration The purpose of the test iterations is to include test procedure definitions, which are repeatdd
more than once.

Expected The purpose of the expected response is to describe the expected results to be examined by

response the tester in order to verify that the IUT is operating. Wthen multiple values for an observable
are possible, this description provides a short discussion on how to interpret them. The det¢r-
mination of a pass or fail outcome for a particulartést is generally based on the successful (pr
unsuccessful) detection of a specific observable:

Remark The purpose of the remarks is to describe known issues with the test procedure, which can
affect test results in certain situations. It-¢an also refer the reader to test suite annexes andfor
white papers that can provide more détail regarding these issues.

8 PHY 1 Control IUT conformance test plan (with MII access)

8.1 PHY|- Group 1: PHY contrél and timers (with MII access)

8.1.1 Overview

The CTCs dpecified in 8.k verify the PHY control and timers as specified in ISO/IEC/IEEE 8802-3:2021,
96.4.5. Refer to Annex Ador additional low-level technical details about the PHY control test suite.

8.1.2 CTC_4.1.t=PMA reset (with MII access)

The PMA reset function causes the transition to the 11Nk pown state and the IUT should set 1ink_stdtus

= FATL.

Table 3 specifies the CTC_4.1.1 - PMA reset (with MII access).

Table 3 — CTC_4.1.1 - PMA reset (with MII access)

Item Content
CTC#-Name |[CTC_4.1.1 - PMA reset (with MII access)
Purpose This CTC verifies that the PMA initialises upon receipt of a reset request from the management
entity.
Reference ISO/IEC/IEEE 8802-3:2021, 96.4.1 PMA reset function

16
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Table 3 (continued)

Item Content
Prerequisite The UT shall have access to the PMA reset.
The UT shall have access to the 1ink status?
The UT shall have the ability to configure the IUT as MASTER or SLAVE.
Set-up The test system set-up shall be in accordance with Figure 6.
The test system shall be parameterized in accordance with the SUT-specific set-up parame-
ters (node's electronic data sheet).
The UT shall connect the IUT to the link partner via the line tap or to the test systgm.
The IUT shall be powered on and shall be linked-up with the test system.
Step 1. The UT shall configure the IUT as MASTER.
2. The LT shall establish a valid link with the IUT.
3. The LT shall monitor the transmissions from the IUT and shall cause the marjagement to
request a PMA reset while simultaneously ceasing transmissions from the LT.
4. The UT shall configure the IUT as SLAVE.
5. The LT shall establish a valid link with the [UTK
6. The LT shall monitor the transmissions from the IUT and shall cause the management to
request a PMA reset while simultaneously.ceasing transmissions from the LT.
Iteration Not applicable

Expected re-

After step 3: The IUT stops transmitting with tx_mode = SEND Nand starts tjansmitting

spqnse with tx mode = SEND I.ThelUT.gets link status = FAIL.
After step 6: The IUT stopstransmitting. The IUT sets 1ink _status = FAIL.
Remark a The delay from theinternal setting of 1ink status to the externally pbservable

link status signal shallbe defined by the IUT supplier.

If the ability to contnol the PMA reset request is not available, this CTC cannot be p¢rformed. If
the 1ink status indication is not available, the expected response concerning 1ilnk status
= FAIL cannotdbe'completed.

If the IUT ignot configurable as MASTER or as SLAVE, then only the supported copfiguration
will be tested.

Ifit is not possible to synchronise asserting PMA reset and ceasing transmissions fijom the test
system, ensure that the test system does not transmit a sequence that would causg the IUT to
set’scr status = OKoOrloc rcvr status = OK.

8.1{3 CT€4.1.2 -Value of minwait timer - minwait_timer in TRAINING state (with MII access)

Tabje 4\specifies the CTC_4.1.2 - Case 1 - Value of minwait timer — minwait timer in TRAINING State

(with"MII access).

Table 4 — CTC_4.1.2 - Case 1 - Value of minwait_timer - minwait_ timer in TRAINING state (with

MII access)

Item Content
CTC#-Name |CTC_4.1.2 - Casel-Value of minwait timer -minwait timer in TRAINING state (with MII
access)
Purpose This CTC verifies that the IUT implements correctly the minwait timer of 1,8 us £ 0,18 ps.
Reference ISO/IEC/IEEE 8802-3:2021:
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Table 4 (continued)
Item Content

— 96.4.7.2 timers;

— Figure 96-18 PHY control state diagram;

— Figure 96-19 link monitor state diagram.

Prerequisite The UT shall have the ability to configure the IUT as MASTER or SLAVE.
Set-up The test system set-up shall be in accordance with Figure 5.

ThetestsystenTsitattbe parameterized imaccordance withr tire SHT=specificsetup parameters

(node's electronic data sheet).

The UT shall connect the IUT to the ISO/IEC/IEEE 8802-3:2021 transmit test system (seeFigufe 5

key 7) and the ISO/IEC/IEEE 8802-3:2021 monitor test system.

The IUT shall be powered on and shall be linked-up with the test system.

Step 1. UT PCO test system operator shall configure the IUT as MASTER or as SLAVE.

2. The LT shall monitor the transmissions from the IUT and shall restart the trairling
process on the IUT, either through management or by sendinginvalid ternary codes after
the IUT establishes a link.

3. The LT shall start transmitting a valid training signalrom the transmit station as spon
as the IUT restarts the training process. If the IU%)is’a MASTER then the transmit fest
system should begin transmissions with loc_revrs status = OK.Ifthe IUT is a SLAVE
then the transmit test system should not set Le& " rcvr status = OK until after the [UT
starts transmitting the idle training pattern;

4. The LT shall monitor how long the IUT\sends the idle training pattern in the TRAIN[NG
state before transitioning to the SENp>;IDLE OR DATA state.

Iteration a) REPEAT step 2 to step 4 with the IUT configured as MASTER, 10 times.
b) REPEAT step 2 to step 4 with/the IUT configured as SLAVE, 10 times.
Expected te- After step 4 iterations a): The IUT transmits the idle training pattern for 1,8 ps + 0,14 ps.
sponse After step 4 iterations b); The IUT transmits the idle training pattern for 1,8 us + 0,14 ps.
Remark If the IUT is not configurable as MASTER or as SLAVE, then only the supported configuration
will be tested. It also ¢annot be performed, if the IUT needs longer than theminwait time} to
setthe loc_rcvgstatus to TRUE.
Table 5 Sp beifies the CTC_4.1.2 - Case 2 - Value of minwait timer — minwait timer in SEND IDLE| OR
DATA state [with MII access).
Table 5|— CTC4.1.2 - Case 2 - Value of minwait timer - minwait timer in SEND IDLE OR DATA
state (with MII access)
Item Content
CTC#-Name |CTC_4.1.2-Case?2-Valueofminwait timer -minwait timer in SEND IDLE OR DATA state

(with MII access)

Purpose This CTC verifies that the [UT implements the minwait timer of 1,8 ps and its tolerance.
Reference ISO/IEC/IEEE 8802-3:2021:

— 96.4.7.2 timers;
— Figure 96-18 PHY control state diagram;

— Figure 96-19 link monitor state diagram.

Prerequisite The UT shall have the ability to configure the IUT as MASTER or SLAVE.

18
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Table 5 (continued)
Item Content
Set-up The test system set-up shall be in accordance with Figure 5.

The test system shall be parameterized in accordance with the SUT-specific set-up parameters

(node's electronic data sheet).

The UT shall connect the IUT to the ISO/IEC/IEEE 8802-3:2021 transmit test system and the

ISO/IEC/IEEE 8802-3:2021 monitor test system.

The IUT shall be powered on and shall be linked-up with the test system.

St t— e 9T shatttave theabitity toconfigure the tH Fas MASTER or SEAVE:

2.  The LT shall monitor the transmissions from the IUT and shall restart the training
process on the [UT, either through management or by sending invalid teérnary|codes after
the IUT has established a link.

3. The LT shall establish a valid link with the IUT, but shall stop transmitting as|soon as the
IUT transitions to tx mode = SEND N.

4. The LT shall monitor how long the IUT transmits with tx mode = SEND N before
restarting training.

Iteration a) REPEAT step 2 to step 4 with the IUT configured assMASTER, 10 times.

b) REPEAT step 2 to step 4 with the IUT configtred as SLAVE, 10 times.

Expected re-

After step 4 iterations a): The IUT transmits with tx_mode = SEND Nforatleast1,62 ps

spgnse and no more than 1 ms.
After step 4 iterations b): The [UTtransmits with tx mode = SEND Nforatleast1,62 ps
and no more than 1 ms.

Remark If the IUT is not configurable as.MASTER or as SLAVE, then only the supported copfiguration

is tested. It also cannot be perfetimed if the IUT needs longer than the minwait tiper to drop
loc rcvr status.

Tabje 6 specifies the CTC_4.1.2 - Case- 3.~ Value of minwait timer —minwait timer between|seND IDLE

to sEND IDLE OR DATA state (with MILaccess).

Tlable 6 — CTC_4.1.2 - Case\3 - Value of minwait_timer - minwait_timer between seng IDLE to

SEND IDLE OR DATA state (with MII access)

Item Content

CTC #-Name |CIFCZ4.1.2 - Case 3 - Value of minwait timer -minwait timer between SEND IPLE to SEND
IDZE OR DATA state (with MII access)

Purpose This CTC verifies that the IUT implements the minwait timer of 1,8 ps + 0,18 ps yhile in the
SEND IDLE.

Reference ISO/IEC/IEEE 8802-3:2021:
— 96.4.7.2 timers;
— Figure 96-18 PHY control state diagram;
— Figure 96-19 link monitor state diagram.

Prerequisite The UT shall have the ability to configure the [IUT as MASTER or SLAVE.

Set-up The test system set-up shall be in accordance with Figure 5.

The test system shall be parameterized in accordance with the SUT-specific set-up parameters
(node's electronic data sheet).

The UT shall connect the IUT to the ISO/IEC/IEEE 8802-3:2021 transmit test system and the
ISO/IEC/IEEE 8802-3:2021 monitor test system.

The IUT shall be powered on and shall be linked-up with the test system.
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Table 6 (continued)
Item Content
Step 1. The UT shall configure the IUT as MASTER or SLAVE.

2. The LT shall monitor the transmissions from the IUT and restart the training process on
the IUT, either through management or by sending invalid ternary codes after the IUT
has established a link.

3. The LT shall establish a valid link with the IUT.

4, TheUTshallinstructthe LT to transmitwith tx mode = SEND Twithloc rcvr stafus
= OK.

5.  The UT shall instruct the LT to transmit with loc rcvr status = NOT_ OK ferless than
minwait timer assoon as the IUT begins transmitting with tx mode = SEND"N.

6. AssoonastheIUT begins transmitting with tx mode = SEND I, instruet the test sysfem
to transmit with loc rcvr status = OK

7. The UT shall observe how long the IUT transmits with tx _mode~™=s SEND I.

Iteration a) REPEAT step 2 to step 7 with the IUT configured as MASTER;-10 times.

b) REPEAT step 2 to step 7 with the [UT configured as SLAVE, 10 times.

Expected te- After step 7 iterations a): The IUT transmits with €x) mode = SEND I for1,8pus+0,14 us.
sponse After step 7 iterations b): The [UT transmits withtx_mode = SEND I for 1,8 ps+0,1¢ s.
Remark If the IUT is not configurable as MASTER or as SLAVE, then only the supported configuragion

will be tested. It also cannot be performed, if the?WUT needs longer than theminwait time
set rem rcvr status = TRUE.

I to

Table 7 sp¢cifies the CTC_4.1.2 - Case 4 - Value of mixwdit timer —minwait timer between SEND 1
OR DATA to[sEND IDLE state (with MII access).

Table 7 — CTC_4.1.2 - Case 4 - Value of minwait timer - minwait timer between SEND IDLE R

DATA to SEND\IDLE state (with MII access)

DLE

Item Content

CTC#-Name |CTC_4.1.2-Case4£ Valueofminwait timer -minwait timer between SEND IDLE OR DATA
to SEND IDLE state+(with MII access)

Purpose This CTC verifies that the IUT implements the minwait timer of 1,8 ps + 0,18 ps while infthe
SEND IDLEZOR DATA.

Reference ISO/IEC/AEEE 8802-3:2021:
—796.4.7.2 timers;
~ Figure 96-18 PHY control state diagram;
— Figure 96-19 link monitor state diagram.

Prerequisite The UT shall have the ability to configure the IUT as MASTER or SLAVE.

Set-up The test system set-up shall be in accordance with Figure 5.

The test system shall be parameterized in accordance with the SUT-specific set-up parameters

(node's electronic data sheet).

The UT shall connect the IUT to the ISO/IEC/IEEE 8802-3:2021 transmit test system and
ISO/IEC/IEEE 8802-3:2021 monitor test system.

The IUT shall be powered on and shall be linked-up with the test system.

the
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Table 7 (continued)
Item Content
Step 1. The UT shall configure the IUT as MASTER or SLAVE.

2. The LT shall monitor the transmissions from the IUT and restart the training process on
the IUT, either through management or by sending invalid ternary codes after the IUT
has established a link.

3. The LT shall establish a valid link with the IUT.

4, TheUTshallinstructthe LT to transmitwith £x mode = SEND Twith loc rcvr status
= NOT OK.

5. As soon as the IUT begins transmitting with tx mode = SEND (& the LT shall be
instructed to transmit with loc_rcvr status = OK.

6. The LT shall be instructed to transmit with loc_rcvr statushs NOT_OK aslsoon as the
IUT begins transmitting with tx mode = SEND N.

7. The UT shall observe how long the IUT transmits with %, mode = SEND N.

Iteration a) REPEAT step 2 to step 7 with the IUT configured as MASTER, 10 times.

b) REPEAT step 2 to step 7 with the IUT configured as SLAVE, 10 times.

Expected re- After step 7 iterations a): The IUT transmitswith tx_mode = SEND Nfor 1,8 s+ 0,18 ps.
spanse After step 7 iterations b): The [UT transniits with tx_mode = SEND Nfor 1,8 fis+0,18 us.
Remark If the IUT is not configurable as MASTER ot'as SLAVE, then only the supported copfiguration

will be tested. It also cannot be performéd; if the IUT needs longer than the minwai

drop rem rcvr status.

Ambiguity between SEND I and(S8END N code-groups may cause an additional ¢
observed timer value. This erren can be reduced by repeating the impacted test p4

serving fewer ambiguous SEND I and SEND N code groups.

t timerto

rror in the
rt until ob-

8.144 CTC_4.1.3 - Value of maxwait timer (with MII access)

Tabje 8 specifies the CTC_4.1.3 =\Value of maxwait timer (with MII access).

Table 8 —CTC_4.1.3 - Value of maxwait_timer (with MII access)

Item Content
CTC #-Name |GTC4.1.3 - Value of maxwait timer (with MII access)
Purpose This CTC verifies that the IUT implements the maxwait timer of 200 ms * 2 ms.
Reference ISO/IEC/IEEE 8802-3:2021:
— 96.4.7.2 timers;
— Figure 96-18 PHY control state diagram;
— Figure 96-19 link monitor state diagram.
Prerequisite  |The UT shall have access to the 1ink status?.
The UT shall have the ability to configure the [UT as MASTER or SLAVE.
Set-up The test system set-up shall be in accordance with Figure 5.

The test system shall be parameterized in accordance with the SUT-specific set-up parame-

ters (node's electronic data sheet).

The UT shall connect the IUT to the ISO/IEC/IEEE 8802-3:2021 transmit test system and the

ISO/IEC/IEEE 8802-3:2021 monitor test system.
The IUT shall be powered on and shall be linked-up with the test system.
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Table 8 (continued)
Item Content

Step 1. The UT shall configure the IUT as MASTER.
2. TheLT shall establish alink and ensure that 1ink status = OK.
3.  The LT shall monitor the transmissions and 1ink status from the IUT.
4. The LT shall stop transmitting signalling to the IUT.
5. Determine when the IUT sets tx mode # SEND N and mark thisas TIME A
6. Determine when the IUT sets 1ink status = FAILand markthisas TIME B.
7. The UT shall measure max wait timer as the difference between TIME A and PIME B.
8. The UT shall configure the IUT as SLAVE.
9. The LT shall establish a link and ensure that 1ink status = OK.

10. The LT shall monitor the transmissions and 1ink status fromithe IUT.

11. The LT shall stop transmitting signalling to the IUT.

12. Determine when the IUT sets tx_mode # SEND N andnark thisas TIME A.
13. Determine when the IUT sets 1ink status = EAIL and markthisas TIME B.

14. The UT shall measure max wait timer as the'difference between TIME A and TIME B.

Iteration Not applicable
Expected re- After step 7: The IUT implements amax~wait timer of 200 ms + 2 ms when configured as
sponse MASTER.
After step 14:  The IUT implementS@max wait timer of 200 ms 2 ms when configuredl as
SLAVE.
Remark a The delay from the/initernal setting of 1ink status to the externally observgble

link status signal shall be defined by the IUT supplier.

This CTC cannot be completed ifaccessto 1ink statusisnotavailable. Also, some devices carnot
be configured as MASTER or SLAVE, in which case only the supported configuration is tesfed.

8.1.5 CTC_4.1.4 - Value of stabilize timer (with MII access)

Table 9 spdcifies the CTC{4)1.4 - Value of stabilize timer (with MII access).

Table 9 — CTC_4.1.4 - Value of stabilize timer (with MII access)

Item Content
CTC#-Name’ |CTC_4.1.4-Valueof stabilize timer (with MII access)
Purpose This CTC verifies that the IUT implements the stabilize timer of1,8 ps+ 0,18 ps.
Reference ISO/IEC/IEEE 8802-3:2021:

— 96.4.7.2 timers;
— Figure 96-18 PHY control state diagram;

— Figure 96-19 link monitor state diagram.

Prerequisite The UT shall have access to the 1ink status?.
The UT shall have the ability to configure the IUT as MASTER or SLAVE.
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Table 9 (continued)
Item Content
Set-up The test system set-up shall be in accordance with Figure 5.
The test system shall be parameterized in accordance with the SUT-specific set-up parameters
(node's electronic data sheet).
The UT shall connect the IUT to the ISO/IEC/IEEE 8802-3:2021 transmit test system and the
ISO/IEC/IEEE 8802-3:2021 monitor test system.
The IUT shall be powered on and shall be linked-up with the test system.
St 1 TIIC UT blldn LUllfigul [S] LllC IUT dadS IVIASTER Ul SLA‘V’E
2. The LT shall monitor the transmissions from the IUT and restart the training process on
the IUT, either through management or by sending invalid ternary ¢ades affter the IUT
has established a link.
3. The LT shall start transmitting a valid training signal from the transmit statfion as soon
as the IUT restarts the training process.
4. After the IUT sets loc_rcvr status = OK, continue to send the valid signalffor 0,36 ps,
then stop transmitting.
5. The UT shall check the value of 1ink status.
Iteration a) REPEAT step 2 to step 5, 1 time, with the [UT configured as MASTER and the fest system

configured as SLAVE, increasing the duration that the test system sends a
in step 4 by 0,36 us until the IUT reports 1ink status = OK. This is th
stabilize timer.

Falid signal
e value for

b) REPEAT step 2 to step 5, 1 time,“with the IUT configured as SLAVE and the fest system
configured as MASTER.

Expected re- After step 5 iteration a): LT expécts the value of stabilize timertobe 1,8 ps+ 018 ps when

spdnse configured as MASTER.
After step 5 iteration b): IiT-expects the value of stabilize timertobe 1,8 ps+ 018 ps when
configured as SLAVE-

Remark a The delayfrom the internal setting of 1ink status to the externally pbservable
link status signal shall be defined by the IUT supplier.
This CTC cannot be performed if real-time access to 1ink_status is not available] Also, some
devices eannot be configured as MASTER or SLAVE, in which case only the supported config-
urationistested.

8.2 PHY - Groeup 2: PHY control state diagram (with MII access)

8.2]1 Overview

Theg CTE€s'specified in 8.2 verify the PHY control state diagram defined for ISO/IEC/IEEE 8802-3:2021

caphble PHYs in ISO/IEC/IEEE 8802-3:2021, 96.4.5. Refer to Annex A for additional low-lev:

] technical

details about the PHY control test suite.

8.2.2 (CTC_4.2.1 - PHY control state diagram - bIsaBLE TRANSMITTER state (with MII access)

Table 10 specifies the CTC_4.2.1 - PHY control state diagram - DISABLE TRANSMITTER state (with MII

access).

Table 10 — CTC_4.2.1 - PHY control state diagram - p1saBLE TRANSMITTER state (with MII access)

Item Content
CTC#-Name |CTC_4.2.1 - PHY control state diagram - DISABLE TRANSMITTER state (with MII access)
Purpose This CTC verifies that the IUT disables the transmitter while in the DISABLE TRANSMITTER state.

© IS0 2021 - All rights reserved
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Table 10 (continued)

Item Content
Reference ISO/IEC/IEEE 8802-3:2021, Figure 96-18 - PHY control state diagram
Prerequisite The UT shall have access to the PMA reset.
The UT shall have the ability to configure the IUT as MASTER or SLAVE.
Set-up The test system set-up shall be in accordance with Figure 5.
The test system shall be parameterized in accordance with the SUT-specific set-up parameters
(node's electronic data sheet).
The UT shall connect the IUT to the ISO/IEC/IEEE 8802-3:2021 transmit test system and [the
ISO/IEC/IEEE 8802-3:2021 monitor test system.
The IUT shall be powered on and shall be linked-up with the test system.
Step 1. The UT shall configure the [UT as MASTER.
2. The LT shall monitor the transmissions from the IUT and cause,the management to
request a PMA reset.
3.  The UT shall observe if the IUT disables the transmitter upon entering the DISARLE
TRANSMITTER state.
4. The UT shall configure the IUT as SLAVE.
5.  The LT shall monitor the transmissions from the’ [UT and cause the management to
request a PMA reset.
6. The UT shall observe if the IUT disables _the transmitter upon entering the DISABLE
TRANSMITTER state.
Iteration Not applicable
Expected te- After step 3: The IUT disables the trahsmitter upon entering the DISABLE TRANSMIT[ER
sponse state when configured as MASTER.
After step 6: The IUT disables the transmitter upon entering the DISABLE TRANSMIT[ER
state when configured as SLAVE.
Remark Ifthe IUT is not configurable as MASTER or as SLAVE, then only the supported configuration ill
be tested. It also cannotbe performed, if the control of the PMA reset request is not availaple.

8.2.3 CT[C_4.2.2 - PHY control'state diagram - SLAVE SILENT state (with MII access)

Table 11 sgecifies the CTC_42:2 - PHY control state diagram - stave s1LENT state (with MII access).

Table|11 — CTCt4.2.2 - PHY control state diagram - sLave s1LENT state (with MII access)

Item Content
CTC # - Name™\ |CTC_4.2.2 - PHY control state diagram - SLAVE SILENT state (with MII access)
Purpose [ This CTC verifies thatthe IUT does not transmitwhile inthe sTave sTrENT state andthatlthe
IUT transitions out of this state.
Reference ISO/IEC/IEEE 8802-3:2021, Figure 96-18 - PHY control state diagram
Prerequisite The UT shall have the ability to configure the IUT as MASTER or SLAVE.
Set-up The test system set-up shall be in accordance with Figure 5.

The test system shall be parameterized in accordance with the SUT-specific set-up parameters
(node's electronic data sheet).

The UT shall connect the IUT to the ISO/IEC/IEEE 8802-3:2021 transmit test system and the
ISO/IEC/IEEE 8802-3:2021 monitor test system.

The IUT shall be powered on and shall be linked-up with the test system.
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Table 11 (continued)
Item Content
Step 1. The UT shall configure the IUT as MASTER.
2. The LT shall monitor the transmissions from the IUT and restart the training process on
the IUT by sending invalid ternary codes after the IUT has established a link.
3.  TheLT shall observe that the IUT immediately transitions out of the SLAVE SILENT state
without waiting for scr_status = OK.
4. The LT shall not immediately send a valid idle training pattern
5. The LT shall send a valid idle training pattern and observe that_the 'JUT begins
transmitting a valid idle training pattern.
6. The UT shall configure the IUT as SLAVE.
7. The LT shall monitor the transmissions from the IUT and restart the training process on
the IUT by sending invalid ternary codes after the IUT hasrestablished a link.
8. The LT shall observe that the IUT immediately transitions'out of the SLAVE STLENT state
without waiting for scr_status = OK.
9. The LT shall not immediately send a valid idle fraining pattern.
10. The LT shall send a valid idle training/pattern and observe that the [UT begins
transmitting a valid idle training patterh.
Iteration Not applicable
Expected re- After step 5: The IUT transitions out of the SLAVE SILENT state without waiting for 1oc
spagnse rcvr status = OK.
After step 10: The IUT does nattransition out of the SLAVE STILENT state until jt receives a
valid idle training pattern.
Remark If the IUT is not configurable as MASTER or as SLAVE, then only the supported copfiguration
will be tested.
8.2[4 CTC_4.2.3 - PHY control'state diagram - TRAINING state (with MII access)
Theg ISO/IEC/IEEE 8802-3:2021, Figure 96-18 PHY control state diagram states that the device remains
in the TRAINING state until‘it has 1oc_rcvr status = Ok and minwait timer has finished] If the link
parfner does not have.Idc rcvr status = Ok then the device transits to the senp 1pLE statd. If the link
parfner does have4gsc rcvr status = Ok then the device transits to the senD IDLE OR DaTA state. The
linK partner's vahie for rem rcvr status is determined based on the scrambler sequence fransmitter
by tlhe link partner.
Tabje 12 specifies the CTC_4.2.3 - Case 1 -PHY control state diagram - IUT remains in the TRATNTNG
stafle (With MII access).

Table 12 — CTC_4.2.3 - Case 1 -PHY control state diagram - IUT remains in the TRAINING state

(with MII access)

Item Content
CTC#-Name |CTC_4.2.3 -Case 1-PHY control state diagram - IUT remains in the TRAINING state (with MII
access)
Purpose This CTC verifies that the IUT remains in the TRAINING state.
Reference ISO/IEC/IEEE 8802-3:2021, Figure 96-18 - PHY control state diagram
Prerequisite The UT shall have the ability to configure the IUT as MASTER or SLAVE.
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Table 12 (continued)

Item Content

Set-up The test system set-up shall be in accordance with Figure 5.

The test system shall be parameterized in accordance with the SUT-specific set-up parameters
(node's electronic data sheet).

The UT shall connect the IUT to the ISO/IEC/IEEE 8802-3:2021 transmit test system and the
ISO/IEC/IEEE 8802-3:2021 monitor test system.

The IUT shall be powered on and shall be linked-up with the test system.

4
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2. The LT shall monitor the transmissions from the IUT and restart the training procesg on
the IUT either through management or by sending invalid ternary codes after the 1UT has
established a link.

3. The LT shall transmit a valid idle training pattern to the IUT, then the LT shall obsdrve
that the IUT continues to transmit a valid idle pattern with tx mode, = SEND I and|the
scrambler for loc_rcvr status = NOT_ OK.

4. The UT shall configure the IUT as SLAVE.

5. The LT shall monitor the transmissions from the IUT and\restart the training procesg on
the IUT, either through management or by sending/in%valid ternary codes after the [UT
has established a link.

6. The LT shall transmit a valid idle training pattérn to the IUT, then stop transmitting as
soon as the IUT begins transmitting.

7. The LT shall observe that the IUT does not exit the training state and continues
transmitting a valid idle pattern withtx mode = SEND I and the scrambler for 1pc
rcvr status = NOT OK.

Iteration Not applicable
Expected te- After step 3: The IUT continues transmitting a valid idle training pattern with ¢x
sponse mode = SEND Iandloc rgvnp“status = NOT OK when configured as MASTER.

After step 7: The IUT gontinues transmitting a valid idle training pattern with tx mode = SEND I

and loc_rcvr statusy s NOT_ OK when configured as SLAVE.

Remark If the IUT is not configurable as MASTER or as SLAVE, then only the supported configuragion
will be tested.

Table 13 syecifies the CTC_4<2:3 - Case 2 - PHY control state diagram - [UT transitions to the senp 1pLE
state (withf MII access).

Table 13 — CTC.4.2.3 - Case 2 - PHY control state diagram - IUT transitions to the sexp 1p1E
state (with MII access)

Item Content

CTC#-Name |CTC_4.2.3-Case 2-PHY control state diagram - [UT transitions to the SEND IDLE state (with
MII access)

Purpose This CTC verifies that the IUT exits from the TRATNING state and transitions to the SEND IDLE
state.
Reference ISO/IEC/IEEE 8802-3:2021, Figure 96-18 - PHY control state diagram

Prerequisite The UT shall have the ability to configure the IUT as MASTER or SLAVE.
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Table 13 (continued)

Item Content
Set-up The test system set-up shall be in accordance with Figure 5.

The test system shall be parameterized in accordance with the SUT-specific set-up parameters

(node's electronic data sheet).

The UT shall connect the IUT to the ISO/IEC/IEEE 8802-3:2021 transmit test system and the

ISO/IEC/IEEE 8802-3:2021 monitor test system.

The IUT shall be powered on and shall be linked-up with the test system.

St 1 TllC UT blldn LUllfigul [S] LIIC IUT dadS IVIASTER

2. The LT shall monitor the transmissions from the IUT and restart the training process on
the IUT, either through management or by sending invalid ternary ¢ades affter the IUT
has established a link.

3. The LT shall transmit a valid idle training pattern to the IUT with the scrambler for 1oc
rcvr_status = NOT_ OK.

4. The LT shall observe that the IUT continues transmitting with tx_mode = SHND I.

5.  The UT shall configure the IUT as SLAVE.

6. The LT shall monitor the transmissions from-the I[UT and restart the training process on
the IUT, either through management or by)sending invalid ternary codes affter the IUT
has established a link.

7. The LT shall transmit a valid idle training pattern to the IUT with the scrambler for loc_
rcvr status = NOT OK.

8. The LT shall observe that theJUT continues transmitting with tx_mode = SHND I.

Iteration Not applicable
Expected re- After step 4: The IUT continues transmitting a valid idle training pattern withftx mode =
spqnse SEND I and loc rcvr.status = OK.

After step 8: The\lUT continues transmitting a valid idle training pattern with|tx mode =

SEND I and locercvr status = OK.

Remark If the IUT is notconfigurable as MASTER or as SLAVE, then only the supported copfiguration
will be tested,

Table 14 specifies the €FC’4.2.3 - Case 3 - PHY control state diagram - [UT transitions to the
orR parTa state (withdHT access).

SEND IDLE

Taple 14 — CTC_4.2.3 - Case 3 - PHY control state diagram - IUT transitions to the sefp IDLE OR

paTa state (with MII access)

Item Content
CTC #- Name |CTC 4.2.3 — Case 3 - PHY control state diagram - IUT transitions to the SEND IDIJE OR DATA
state (with MII access)
Purpose This CTC verifies that the IUT exits from the TRAINING state and transitions to the SEND IDLE
OR DATA state.
Reference ISO/IEC/IEEE 8802-3:2021, Figure 96-18 - PHY control state diagram
Prerequisite The UT shall have the ability to configure the IUT as MASTER or SLAVE.

The IUT shall have the ability to send and receive PHY frames. This can be accomplished
through a loopback, responding to ICMP requests, or by forwarding traffic through two

ports.
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Table 14 (continued)
Item Content
Set-up The test system set-up shall be in accordance with Figure 5.

The test system shall be parameterized in accordance with the SUT-specific set-up parameters
(node's electronic data sheet).

The UT shall connect the IUT to the ISO/IEC/IEEE 8802-3:2021 transmit test system and the
ISO/IEC/IEEE 8802-3:2021 monitor test system.

The IUT shall be powered on and shall be linked-up with the test system.

4
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Step 1. THC U T SIIdIT COITIZUT S LUIC TU T d5 MASTLEIN.

2. The LT shall monitor the transmissions from the IUT and the UT shall restart thetnairjing
process on the IUT, either through management or by sending invalid ternary/‘codes after
the IUT establishes a link.

3. The LT shall send a valid idle training pattern to the IUT with the scrambler for 1pc
rcvr status = OK.

4. The LT shall observe that the IUT begins transmitting with £t mode = SEND N anfl is
capable of sending and receiving PHY frames.

5.  The UT shall configure the IUT as SLAVE.

6. The LT shall monitor the transmissions from the lgi[\and restart the training procesg on
the IUT, either through management or by sending invalid ternary codes after the [UT
has established a link.

7. The LT shall send a valid idle training pattern to the IUT with the scrambler for 1pc
rcvr status =NOT OK.

8. The LT shall begin transmitting a valid idle training pattern with the scrambler for 1pc
rcvr status = OKassoonasthe IUT sets scr_status = OK.

9. The LT shall observe that the IUT begins transmitting with tx mode = SEND N anfl is
capable of sending receivihg PHY frames.

Iteration Not applicable
Expected te- After step 4: The WFFbegins transmitting with tx_mode = SEND Nand is capable of trgns-
sponse mitting and receiving PHY frames when configured as MASTER.

After step 9: The IUT begins transmitting with tx mode = SEND Nand is capable of trgns-
mitting and receiving PHY frames when configured as SLAVE.

Remark If the IUT is'riot configurable as MASTER or as SLAVE, then only the supported configuragion
will beltested.
In&tep 9, the implementation may not allow to set scr status = OK without also setfing

toe rcvr status = OK at the same time. In this case, the IUT transitions to the SEND IpLE
State and this CTC cannot be performed.

8.2.5 (CTC_4.2.4 - PHY control state diagram - SEND IDLE state (with MII access)

ISO/IEC/IEEE 8802-3:2021, Figure 96-18 PHY control state diagram states that the device remains
in the sEnD 1DLE state while it has 1oc rcvr status = ok and rem rcvr status = NOT oK. The IUT
transits to the sEND IDLE OR DATA state once rem rcvr status = OK or to the sLAvE SILENT state if
loc_rcvr status = NOT OK. The link partner's value for 1oc_rcvr status is determined based on the
scrambler sequence transmitter by the link partner.

Table 15 specifies the CTC_4.2.4 - Case 1 - PHY control state diagram - [UT remains in the seND IDLE
state (with MII access).
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Table 15 — CTC_4.2.4 - Case 1 - PHY control state diagram - IUT remains in the senp 1DLE state

(with MII access)

Item Content
CTC#-Name |CTC_4.2.4 - Case 1 - PHY control state diagram - IUT remains in the SEND IDLE state (with

MII access)

Purpose This CTC verifies that the IUT exits from the SEND IDLE state when the IUT remains in the

SEND IDLE state.

Reference ISO/IEC/IEEE 8802-3:2021, Figure 96-18 - PHY control state diagram
Prerequisite The UT shall have the ability to configure the IUT as MASTER or SLAVE.
Settup The test system set-up shall be in accordance with Figure 5.

The test system shall be parameterized in accordance with the SUT-specific-set-up parameters

(node's electronic data sheet).

The UT shall connect the IUT to the ISO/IEC/IEEE 8802-3:2021 transmit test system and the

ISO/IEC/IEEE 8802-3:2021 monitor test system.

The IUT shall be powered on and shall be linked-up with the test system.

Step 1. The UT shall configure the IUT as MASTER.

2. The LT shall monitor the transmissions from the IJT and restart the training process on
the IUT, either through management or by sending invalid ternary codes affer the IUT
has established a link.

3. The LT shall send a valid idle training pattern to the IUT with the scramblpr for loc_
rcvr status =NOT OK.

4. The LT shall observe that the [UT:€ontinues transmitting a valid idle trainingpattern.

5.  The UT shall configure the IUT as SLAVE.

6. The LT shall monitor the transmissions from the IUT and restart the training process on
the IUT, either through*management or by sending invalid ternary codes affter the [UT
has established a link:

7. The LT shall send a valid idle training pattern to the IUT with the scramblpr for loc_
rcvr_statugy = NOT_OK.

8. The LT shall observe that the IUT continues transmitting a valid idle training|pattern.

Iteration Not applicable
Expected re- After'step 4: The IUT as MASTER continues transmitting a valid idle training ppttern with
spanse Oy ~rcvr status = OK.

After step 8: The IUT as SLAVE continues transmitting a valid idle training pattern with

loc rcvr status = OK.

Remark If the IUT is not configurable as MASTER or as SLAVE, then only the supported copfiguration
is tested.

Table 16 specifies the CIC_4.Z.4 - Case Z - PHY control state diagram - [UT transitions to the s1ave
STILENT state (with MII access).

Table 16 — CTC_4.2.4 - Case 2 - PHY control state diagram - IUT transitions to the sLave SILENT

state (with MII access)

Item Content
CTC#-Name |CTC_4.2.4 - Case 2 - PHY control state diagram - IUT transitions to the SLAVE SILENT state
(with MII access)
Purpose This CTC verifies that the IUT exits from the SEND IDLE state when the [UT transitions to the
SLAVE SILENT state.
Reference ISO/IEC/IEEE 8802-3:2021, Figure 96-18 - PHY control state diagram
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Table 16 (continued)

Item Content
Prerequisite The UT shall have the ability to configure the IUT as MASTER or SLAVE.
Set-up The test system set-up shall be in accordance with Figure 5.

The test system shall be parameterized in accordance with the SUT-specific set-up parameters
(node's electronic data sheet).

The UT shall connect the IUT to the ISO/IEC/IEEE 8802-3:2021 transmit test system and the
ISO/IEC/IEEE 8802-3:2021 monitor test system.

f=ab] PR 7. M T L I 1 TS S I 11 1 el 1
TS TU T SI4dIT'DC POWCETTU Ul dITU STI4IT UC THIIRCU=UD WILITLIIC LESL S y SLCIILL

Step 1. The UT shall configure the IUT as MASTER.

2. The LT shall monitor the transmissions from the IUT and restart the training procesg on
the IUT, either through management or by sending invalid ternary codes after the [UT
has established a link.

3. The LT shall send a valid idle training pattern to the IUT with the scrambler for 1pc
rcvr status =NOT OK foratleastminwait timer.

The LT shall stop transmitting to the IUT.
The LT shall observe that the IUT transitions to the SLAVE SILENT state.

The UT shall configure the IUT as SLAVE.

N e

The LT shall monitor the transmissions from the' [UT and restart the training procesg on
the IUT, either through management or by(sending invalid ternary codes after the [UT
has established a link.

8. The LT shall send a valid idle training pattern to the IUT with the scrambler for 1pc
rcvr status =NOT OK for atleastminwait timer.

9. The LT shall stop transmitting to the IUT.

10. The LT shall observe that the IUT transitions to the SLAVE SILENT state.

Iteration Not applicable
Expected 1e- After step 5: The (U*as MASTER transmits with tx_mode = SEND I for atleast 3,24 us
sponse and no more than X ms before transmitting with tx_mode = SEND_z indicating a transitiop to

the SLAVE SILENT ‘state.

After step 105~ The IUT as SLAVE transmits with tx_mode = SEND_I for at least 3,24 ps gnd
no more than'l ms before transmitting with tx_mode = SEND_z indicating a transition tofthe
SLAVE(SI¥ENT state.

Remark If the\[UT is not configurable as MASTER or as SLAVE, then only the supported configuragion
istested.

Table 17 sgegities the CTC_4.2.4 - Case 3 - PHY control state diagram - [UT transitions in the senp 1prE
OrR DATA state{with MII access)

Table 17 — CTC_4.2.4 - Case 3 - PHY control state diagram - IUT transitions in the sExp IDLE OR
DATA state (with MII access)

Item Content

CTC#-Name |[CTC_4.2.4 - Case 3 - PHY control state diagram - IUT transitions in the SEND IDLE OR DATA
state (with MII access)

Purpose This CTC verifies that the IUT exits from the SEND IDLE state when the IUT transitions in the
SEND IDLE OR DATA state.
Reference ISO/IEC/IEEE 8802-3:2021, Figure 96-18 - PHY control state diagram
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Table 17 (continued)

Item Content
Prerequisite The UT shall have the ability to configure the [IUT as MASTER or SLAVE.

The IUT shall have the ability to send and receive PHY frames. This can be accomplished
through a loopback, responding to ICMP requests, or by forwarding traffic through two
ports.

Set-up The test system set-up shall be in accordance with Figure 5.

The test system shall be parameterized in accordance with the SUT-specific set-up parameters
(node's electronic data sheet).

The UT shall connect the IUT to the ISO/IEC/IEEE 8802-3:2021 transmit test systlem and the
ISO/IEC/IEEE 8802-3:2021 monitor test system.

The IUT shall be powered on and shall be linked-up with the test system:
Step 1. The UT shall configure the IUT as MASTER.

2. The LT shall monitor the transmissions from the IUT and reStart the training process on
the IUT, either through management or by sending invalid/ternary codes affer the IUT
has established a link.

3. The LT shall send a valid idle training pattern tothe IUT with the scramblpr for loc_
rcvr status = NOT OK for at least minwait, timer, then transmit with loc rcvr
status = OK.

4. The LT shall observe that the IUT begins.transmitting with tx mode = SEND N and is
capable of sending and receiving PHYrames.

5. The UT shall configure the IUT as'SEAVE.

6. The LT shall monitor the tragsmissions from the IUT and restart the training process on
the IUT, either through management or by sending invalid ternary codes affer the IUT
has established a link.

7. The LT shall send.d valid idle training pattern to the IUT with the scramblpr for loc_
rcvr status (= NOT OK for at least minwait timer, then transmit with loc rcvr
status = QK.

8. The LT shall observe that the IUT begins transmitting with tx mode = SEFD N and is
capable of sending and receiving PHY frames.

Iteration Not applicable

Expectedre- |Afterstep4:  TheIUT as MASTER begins transmitting with tx mode = SEND [N and is ca-
spqnse pable of transmitting and receiving PHY frames when configured as MASTER.

After step 8: The IUT as SLAVE begins transmitting with tx_mode = SEND Nan(d is capable
of transmitting and receiving PHY frames when configured as SLAVE.

Remark If the IUT is not configurable as MASTER or as SLAVE, then only the supported copfiguration
will be tested.

8.2.6 CTC_4.2.5 - PHY control state diagram - senp IDLE OR DATA state (with MII access)

ISO/IEC/IEEE 8802-3:2021, Figure 96-18 PHY control state diagram states that the device remains in
the sexp TDLE OR DATA state until it has 1oc rcvr status = nNoT ok and Tx EN = rFALSE. The IUT
transits to the sLave sILENT stateif loc rcvr status = NOT ok while Tx_EN = FaLsk. The IUT transits
to the sExD IDLE state if rem rcvr status = NOT OK.

Table 18 specifies the CTC_4.2.5 - Case 1 - PHY control state diagram - [UT exits from the senD IDLE OR
pATA state (with MII access).
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Table 18 — CTC_4.2.5 - Case 1 - PHY control state diagram - IUT exits from the sexp IDLE OR

paTa state (with MII access)

Item Content
CTC#-Name |CTC_4.2.5-Case1-PHY control state diagram - IUT exits from the SEND IDLE OR DATA state
(with MII access)
Purpose This CTC verifies that the IUT exits from the SEND IDLE OR DATA state.
Reference ISO/IEC/IEEE 8802-3:2021, Figure 96-18 - PHY control state diagram
Prerequisite The UT shall have the ability to configure the IUT as MASTER or SLAVE.

T}lC IUT D}lall }lClVC t‘llC G}Jlllty ‘I:\J bl:lld Cllld I ULC;VC PII‘I’ lcl dlllTS. T‘lli) cdall ILIC Cll,\,Ullll_l}ibllCd t‘lll U Jgh

aloopback, responding to ICMP requests, or by forwarding traffic through two ports.

The UT shall have the ability to access the MII test system.

Set-up The test system set-up shall be in accordance with Figure 5.

The test system shall be parameterized in accordance with the SUT-specific set-up paramefers

(node's electronic data sheet).

The UT shall connect the IUT to the ISO/IEC/IEEE 8802-3:2021 transmit test system and |the

ISO/IEC/IEEE 8802-3:2021 monitor test system.

The IUT shall be powered on and shall be linked-up with the test system.

Step 1. The UT shall configure the IUT as MASTER.

2. The LT shall monitor the transmissions from the IUT and restart the training procesg on
the IUT, either through management or by sending invalid ternary codes after the [UT
has established a link.

3. The LT shall send a valid idle training pattern to the IUT with the scrambler for 1pc
rcvr status = OK foratleastminwai® timer.

4. The LT shall observe that the IUT establishes a valid link and begins receiving gnd
transmitting PHY frames in loopback mode.

5.  The UT shall configure the\lUT as SLAVE.

6. The LT shall monitor the transmissions from the IUT and restart the training procesg on
the IUT, either threugh management or by sending invalid ternary codes after the [UT
has established.a link.

7. The LT shall send a valid idle training pattern to the IUT with the scrambler for 1pc
rcvr statuis = NOT OK.

8. TheD shall begin transmitting a valid idle training pattern with the scrambler for 1pc
roYT status = OK for atleastminwait timer as soon as the IUT sets scr statug =
OK.

9> The LT shall observe that the IUT begins transmitting with tx mode = SEND N fnd
begins receiving and transmitting PHY frames in loopback mode.

Iteration Notapphicable

uuuuuuuuuuu

Expected re-

After step 4: The IUT establishes a valid link and begins receiving and transmitting PHY

sponse frames.
After step 9: The IUT establishes a valid link and begins receiving and transmitting PHY
frames.

Remark

Table 19 specifies the CTC_4.2.5 - Case 2 - PHY control state diagram - [UT transitions to the sLave
SILENT state (with MII access).
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Table 19 — CTC_4.2.5 - Case 2 - PHY control state diagram - IUT transitions to the sLave SILENT

state (with MII access)

Item

Content

CTC # - Name

CTC_4.2.5 - Case 2 - PHY control state diagram - IUT transitions to the SLAVE SILENT state

(with MII access)

Purpose

This CTC verifies that the IUT exits from the SEND IDLE OR DATA state.

Reference

ISO/IEC/IEEE 8802-3:2021, Figure 96-18 - PHY control state diagram

Prerequisite

The UT shall have the ability to configure the [IUT as MASTER or SLAVE.

Setrup

The test system shall be parameterized in accordance with the SUT-specific set-up
(node's electronic data sheet).

The UT shall connect the IUT to the ISO/IEC/IEEE 8802-3:2021 transmittést system and the
ISO/IEC/IEEE 8802-3:2021 monitor test system.

The IUT shall be powered on and shall be linked-up with the testjsystem.

oo e rrorccoTtrortt

barameters

Step

1.
2.

N o

107 The LT shall stop transmitting to the IUT.
11.

The UT shall configure the IUT as MASTER.

The LT shall monitor the transmissions from the IUT and restart the training
the IUT, either through management or by sending invalid ternary codes aff
has established a link.

The LT shall send a valid idle training pattern to the IUT with the scrambl
rcvr status = OKuntil the IUT sets tx\mode = SEND N.

The LT shall stop transmitting to the JUT.
The LT shall observe that the IUT transitions to the SLAVE SILENT state.
The UT shall configure the IUT as SLAVE.

The LT shall monitor the transmissions from the IUT and restart the training
the IUT, either thraugh management or by sending invalid ternary codes af
has established@ link.

The LT shall'send a valid idle training pattern to the IUT with the scrambl
rcvr_status = NOT_OK.

The-kT.shall begin transmitting a valid idle training pattern with the scramb
rCvr’status = OK until the IUT transitions from tx mode = SEND Z to
SEND I.

The LT shall observe that the IUT transitions to the SLAVE SILENT state.

process on
ter the IUT

br for loc

process on
ter the IUT

br for loc

er for loc
X mode =

Iteration

Not applicable

After step 5:

The IUT transitions to the SLAVE SILENT state within 1 ms.

Expected re-
spIn-se

After step 11:

The IUT transitions to the SLAVE SILENT state within 1 ms.

Remark

Table 20 specifies the CTC_4.2.5 - Case 3 - PHY control state diagram - IUT remains in the sexp 1DLE
OR DATA state while tx enable = TRUE (with MII access).

Table 20 — CTC_4.2.5 - Case 3 - PHY control state diagram - IUT remains in the senp IDLE OR

paTA state while tx_enable = TRUE (with MII access)

Item

Content

CTC # - Name

CTC_4.2.5 - Case 3 - PHY control state diagram - IUT remains in the SEND IDLE OR DATA state

while tx_enable = TRUE (with MII access)
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Table 20 (continued)
Item Content
Purpose This CTC verifies that the IUT remains in the SEND IDLE OR DATAstate while tx_enable = TRUE.
Reference ISO/IEC/IEEE 8802-3:2021, Figure 96-18 - PHY control state diagram
Prerequisite The UT shall have the ability to configure the IUT as MASTER or SLAVE.

The UT shall have the ability to access the MII test system.

This CTC shall be performed when the IUT transitions directly to SLAVE SILENT state as

specified in CTC_4.2.5 - Case 2.

Set-up The test system set-up shall be 1n accordance with Figure o.

The test system shall be parameterized in accordance with the SUT-specific set-up paramefers

(node's electronic data sheet).

The UT shall connect the IUT to the ISO/IEC/IEEE 8802-3:2021 transmit test,system and|the

ISO/IEC/IEEE 8802-3:2021 monitor test system.

The IUT shall be powered on and shall be linked-up with the test system:.

Step 1. The UT shall configure the IUT as MASTER.

2. The LT shall monitor the transmissions from the IUT and restart the training procesg on
the IUT, either through management or by sending invalid'ternary codes after the [UT
has established a link.

3. The LT shall send a valid idle training pattern to‘the IUT with the scrambler for 1pc
rcvr status = OKforatleastminwait timen

4. The LT shall force the IUT to set TX _EN = TRUE.

5. The LT shall stop transmitting to the IJT.

6. The LT shall observe that the IUT femains in the SEND IDLE OR DATA state.

7.  The UT shall configure the [UT.as SLAVE.

8. The LT shall monitor the transmissions from the IUT and restart the training procesg on
the IUT, either through management or by sending invalid ternary codes after the [UT
has established alink:

9. The LT shall sepd a valid idle training pattern to the IUT with the scrambler for 1pc
rcvr status) =NOT OK.

10. The LT-shall begin transmitting a valid idle training pattern with the scrambler for 1pc
rcuk, status = OK for atleast minwait timer as soon as the IUT sets scr statug =
QKXY

11 vThe LT shall force the IUT to set TX_EN = TRUE.

12. The LT shall stop transmitting to the IUT.

T3 The LT shall observe that the [UT remains in the SEND IDLE OR DATA State.

Iteration Not applicable

Expected re- After step 6: The IUT remains in the SEND IDLE OR DATA state.

sponse After step 13:  The IUT remains in the SEND IDLE OR DATA state.

Remark This CTC cannot be completed if access to the MII signals is not available. This CTC can also

not be completed in the case where the IUT transitions to the SEND IDLE state and then to the
SLAVE SILENT state.Thisisbecause loc rcvr statuscantakelongerthanminwait timer
to fall after transmissions to the IUT have ceased, and the transition tested in this CTC never
occurs. Also, some devices cannot be configured as MASTER or SLAVE, in which case only the
supported configuration is tested.

Table 21 specifies the CTC_4.2.5 - Case 4 - PHY control state diagram - IUT transitions to the sEnD IDLE
state (with MII access).
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Table 21 — CTC_4.2.5 - Case 4 - PHY control state diagram - IUT transitions to the senD IDLE

state (with MII access)

Item Content
CTC#-Name |CTC_4.2.5-Case4 -PHY control state diagram - [UT transitions to the SEND IDLE state (with
MII access)
Purpose This CTC verifies that the IUT transitions to the SEND IDLE state.
Reference ISO/IEC/IEEE 8802-3:2021, Figure 96-18 - PHY control state diagram
Prerequisite The UT shall have the ability to configure the [IUT as MASTER or SLAVE.
Setrup The-testsystem-set-up-shall-be-inaccordance-with Higure 5

The test system shall be parameterized in accordance with the SUT-specific set-up'parameters

(node's electronic data sheet).

The UT shall connect the IUT to the ISO/IEC/IEEE 8802-3:2021 transmittést system and the

ISO/IEC/IEEE 8802-3:2021 monitor test system.

The IUT shall be powered on and shall be linked-up with the testjsystem.

Step 1. The IUT shall be configured as MASTER.

2. The LT shall monitor the transmissions from the [UT and restart the training process on
the IUT, either through management or by sending invalid ternary codes affter the I[UT
has established a link.

3. The LT shall send a valid idle training pattern to the IUT with the scramblpr for loc_
rcvr status = OKuntil the IUT entersithe SEND IDLE OR DATA state.

4. The LT shall send a valid idle training pattern to the IUT with the scramblpr for loc_
rcvr status =NOT OK.

5.  The LT shall observe that theUT transitions to the SEND IDLE state.

6. The UT shall configure the IUT as SLAVE.

7.  The LT shall monijtar;the transmissions from the IUT and restart the training process on
the IUT, either through management or by sending invalid ternary codes affer the IUT
has established a'link.

8. The LT shall send a valid idle training pattern to the IUT with the scramblpr for loc
rcvr_Btatus =NOT_OK.

9. ThetT shall begin transmitting a valid idle training pattern with the scrambler for 1oc
revr status = OK for atleastminwait timer as soon as the IUT sets scr| status =
OK.

10. The LT shall send a valid idle training pattern to the IUT with the scramblpr for loc
rcvr status =NOT OK.

11. The LT shall observe that the IUT transitions to the SEND IDLE state.

Iteration Not applicable

sponse

Expected re-

After step 5:
After step 11:

The IUT transitions to the SEND IDLE state.

The IUT transitions to the SEND IDLE state.

Remark

8.3 PHY - Group 3: PHY link monitor state diagram (with MII access)

8.3.1 Overview

The CTCs specified in 8.3 verify the link monitor state diagram defined for ISO/IEC/IEEE 8802-3:2021
capable PHYs in ISO/IEC/IEEE 8802-3:2021, 96.4.5. Refer to Annex A for additional low-level technical
details about the PHY control test suite.
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8.3.2 (CTC_4.3.1 - Link monitor state diagram - IUT does not enter the LINK OK state (with MII
access)

Table 22 specifies the CTC_4.3.1 - Case 1 - Link monitor state diagram - IUT does not enter the LINK oK
state (with MII access).

Table 22 — CTC_4.3.1 - Case 1 - Link monitor state diagram - IUT does not enter the LINK OK
state (with MII access)

Item Content

LT
I

CTC# N oo 4.4 Val 4 Iiaal ide dendearl. 1 4 4 4l der el th
- apre CIU_T.0.1 udsStT 1 LITITN ITIUITITUL SUdLT ulasl dlll UUCS TTULTIILTT T LTIV UL SLdlT (V! 1

MII access)

Purpose This CTC verifies that the IUT implements the logic of the link monitor state diagranrand does
not enter the LINK OK state.
Reference ISO/IEC/IEEE 8802-3:2021, Figure 96-19 link monitor state diagram

Prerequisite The UT shall have the ability to access to the 1ink status signal.
The UT shall have the ability to configure the IUT as MASTER or SLAVE.
Set-up The test system set-up shall be in accordance with Figure 5.

The test system shall be parameterized in accordance with the SUT-specific set-up paramefers
(node's electronic data sheet).

The UT shall connect the IUT to the ISO/IEC/IEEE 880253:2021 transmit test system and |the
ISO/IEC/IEEE 8802-3:2021 monitor test system.

The IUT shall be powered on and shall be linked-up.with the test system.
Step 1. The UT shall configure the IUT as MASTER:

2. The LT shall monitor the transmissions from the IUT and restart the training procesg on
the IUT by sending invalid ternary c¢edes after the IUT has established a link.

3.  The LT shall send a valid idle training pattern to the IUT with the scrambler for 1pc
rcvr_status = OK. The I/AShall continue transmitting the valid idle training pattlern
until the [UT sets its log~ xevr status = OK, then the LT shall stop transmitting before
stabilize timer expires.

4. The LT shall observe'that the IUT does not set 1ink status = OK.
5. The UT shall.configure the IUT as SLAVE.

6. The LT.shall monitor the transmissions from the IUT and restart the training procesg on
the T, either through management or by sending invalid ternary codes after the [UT
has)established a link.

7.< The LT shall send a valid idle training pattern to the IUT with the scrambler for 1pc
rcvr status =NOT_ OK.

8. The LT shall begin transmitting a valid idle training pattern with the scrambler for 1pc
rour ctatus — 0Ok ag soon-as the IUT setg r status = 0K The IT shall contihue
transmitting the valid idle training pattern until the IUT sets its loc_rcvr status =
OK, then the LT shall stop transmitting before stabilize timer expires.

9. The LT shall observe that the IUT does not set 1ink status = OK.

Iteration Not applicable
Expected re- After step 4: The IUT does not set 1ink status = OK.
sponse

After step 9: The IUT does not set 1ink status = OK.

Remark stabilize timer cannotbe verified if the IUT reaction time for the loc_rcv_statusis
longer than the stabilize timer.

The ISO/IEC/IEEE 8802-3:2021 specification provides the link monitor state diagram. Devices shall not
set link status = Ok until the LInk UP state.

36 © IS0 2021 - All rights reserved


https://standardsiso.com/api/?name=3a6bbd371dfc1fe318d5fe8fac56fa81

1SO 21111-6:2021(E)

Table 23 specifies the CTC_4.3.2 - Case 2 - Link monitor state diagram - IUT enters the LINK Ok state
(with MII access).

Table 23 — CTC_4.3.2 - Case 2 - Link monitor state diagram - IUT enters the LINK OK state

(with MII access)
Item Content
CTC#-Name |[CTC_4.3.2-Case 2 - Linkmonitor state diagram - IUT enters the LINK OK state (with MII access)
Purpose This CTC verifies that the IUT implements the logic of the link monitor state diagram and enters
the LINK OK state.
Re‘erence ISO/IEC/IEEE 8802-3:2021, Figure 96-19 link monitor state diagram
Prelrequisite The UT shall have the ability to access to the 1ink status signal.
The UT shall have the ability to configure the IUT as MASTER or SLAVE.
Settup The test system set-up shall be in accordance with Figure 5.

The test system shall be parameterized in accordance with the SUT-specific set-up parameters

(node's electronic data sheet).

The UT shall connect the IUT to the ISO/IEC/IEEE 8802-3:2021 transmit test sysem and the

ISO/IEC/IEEE 8802-3:2021 monitor test system.

The IUT shall be powered on and shall be linked-upwith the test system.

Step 1. The UT shall configure the IUT as MASTER.

2. The LT shall monitor the transmissionsftem the IUT and restart the training process on
the IUT by sending invalid ternary codes after the IUT has established a link.

3. The LT shall send a valid idle training pattern to the IUT with the scramblpr for loc
rcvr status = OKforatleasfistabilize timer.

4. The LT shall observe that the [UT sets 1ink status = OK.

5.  The UT shall configutfe the IUT as SLAVE.

6. The LT shall monitor the transmissions from the IUT and restart the training process on
the IUT, either through management or by sending invalid ternary codes affer the IUT
has established a link.

7. The LT shall send a valid idle training pattern to the IUT with the scramblpr for loc_
rcyr Jstatus = NOT OK.

8. CThe LT shall begin transmitting a valid idle training pattern with the scrambler for 1oc_
rcvr status = OK as soon as the IUT sets scr status = OK. The LT shgll continue
transmitting the valid idle training pattern until the IUT sets its loc_rcvr|status =
OK, then the LT shall continue transmitting for at least stabilize timer.

9. The LT shall observe that the IUT sets 1ink status = OK.

Iteration Not applicable

sponse

Expectedre-

Alter step 4:
After step 9:

helUT sets 1ink status = OK.

The IUT sets 1ink status = OK.

Remark

stabilize timer cannotbe verified if the IUT reaction time for the loc_rcv_statusis

longer than the stabilize timer.

Table 24 specifies the CTC_4.3.3 - Case 3 - Link monitor state diagram - IUT exits the LINk ok state
(with MII access).
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Table 24 — CTC_4.3.3 - Case 3 - Link monitor state diagram - IUT exits the LINK OK state (with
MII access)

Item Content
CTC#-Name |CTC_4.3.3-Case 3 -Linkmonitor state diagram - [UT exits the LINK OK state (with MII access)
Purpose This CTC verifies that the IUT implements the logic of the link monitor state diagram and exits
the LINK OK state.
Reference ISO/IEC/IEEE 8802-3:2021, Figure 96-19 link monitor state diagram

Prerequisite The UT shall have the ability to access to the 1ink status signal.

anh) LI ol o111 i) oo lidenrdo £ 4+l LT MAQTLD QL AV
I'TICT U T SIIdIT IIavVT LUIIT aUlllLy 4 LUllllsul CLUICTTU T do VIO 1T LINUL OLAV L.

Set-up The test system set-up shall be in accordance with Figure 5.

The test system shall be parameterized in accordance with the SUT-specific set-up paramefers
(node's electronic data sheet).

The UT shall connect the IUT to the ISO/IEC/IEEE 8802-3:2021 transmit test system and|the
ISO/IEC/IEEE 8802-3:2021 monitor test system.

The IUT shall be powered on and shall be linked-up with the test system
Step 1. The UT shall have the ability to configure the [IUT as MASTER.

2. The LT shall monitor the transmissions from the IUT and@ink status.

3. The LT shall establish a valid link with the IUT and,The LT shall observe that the IUT gets
link status = OK.

4. The LT shall stop transmitting to the IUT.

5. The LT shall observe that the IUT sets"link status = FAIL after maxwait tifer
expires.

6. The UT shall have the ability to configure the IUT as SLAVE.
7.  The LT shall monitor the transmissions from the [UT and 1ink status.

8. The LT shall establish a'valid link with the IUT and the LT shall observe that the IUT sets
link status = OKs

9. The LT shall stop.transmitting to the IUT.

10. The LT shdll)observe that the IUT sets 1ink status = FAIL after maxwait tifner
expires.
Iteration Not applicable
Expected fe- |After stép 5: The IUT sets 1ink status = OKthen link status = FAIL.
sponse Aftepstep 10:  TheIUT sets 1ink status = OKthen link status = FAIL.
Remark stabilize timer cannotbe verified if the IUT reaction time for the loc_rcv statusis

longer than the stabilize timer.

9 PCS - IUT conformance test plan (with MII access)

9.1 PCS - Group 1: PCS transmit (with MII access)

9.1.1 Overview

The CTCs specified in 9.1 verify the PCS transmit defined for ISO/IEC/IEEE 8802-3:2021 capable PHYs
in ISO/IEC/IEEE 8802-3:2021, 96.3.1 and 96.3.3.
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9.1.2 (CTC_3.1.1 - PCS signalling (with MII access)

The ISO/IEC/IEEE 8802-3:2021 PCS uses a combination of a 4B/3B conversion for MII data, side-
stream scrambling and ternary symbols to encode the data for transmission on the line. In addition to
the scrambler, there are additional functions performed on the data and idle streams to eliminate the
correlation transmit data and to balance the power density.

Table 25 specifies the CTC_3.1.1 - PCS signalling (with MII access).

Table 25 — CTC_3.1.1 - PCS signalling (with MII access)

Item

Content

CT

C # - Name

CTC_3.1.1 - PCS signalling (with MII access)

Pui

‘pose

This CTC verifies that the PCS performs the 4B/3B conversion, side-stream/scrar
ternary symbol generation.

hbling, and

Reference

ISO/IEC/IEEE 8802-3:2021:
— 96.3.3.1 4B/3B conversion;

— 96.3.3.3.1 Side-stream scrambler polynomial;

— 96.3.3.3.2 Generation of syn[2:01;

— 96.3.3.3.3 Generation of Scn[2:07];

— 96.3.3.3.4 Generation of scrambled bits sdn[2:07;
— 96.3.3.3.5 Generation of ternary pair (za,, TB_.);
— Table 96-1 Idle symbol mapping in training;

— Table 96-2 Data symbols whentx mode = SEND N;

— Table 96-3 Idle symbols when tx_mode = SEND N.

Prdrequisite

The UT shall be capable.of.capturing and decoding ternary symbols.
The LT as a link partner’shall follow ISO/IEC/IEEE 8802-3:2021.
The LT's line tap$hall allow the directional monitoring of the signalling to an oscillg

The IUT shall be capable of sending and receiving PHY frames.

scope.

Sett

up

The test.system set-up shall be in accordance with Figure 6.

The téstsystem shall be parameterized in accordance with the SUT-specific set-up
(nade's electronic data sheet).

The UT shall connect the [UT to the link partner via the line tap.
The IUT shall be powered on and shall be linked-up with the test system.

barameters
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Table 25 (continued)

Item

Content

Step

1. The UT shall configure the IUT as MASTER and the link partner as SLAVE.

2. The LT shall monitor and decode the transmissions from the IUT while the IUT is in tx_
mode = SEND I.

3. The LT shall monitor and decode the transmissions from the IUT while the IUT is in tx_
mode = SEND Nand tx enable = 1.

4, The LT shall monitor and decode the transmissions from the IUT while the IUT is in rx

mode = SEND Nand tx enable = 0.
5. The UT shall configure the IUT as SLAVE and the link partner as MASTER.

6. The LT shall monitor and decode the transmissions from the IUT while the,lUT is in fx
mode = SEND T.

7. The LT shall monitor and decode the transmissions from the IUT while the IUT is in fx
mode = SEND Nand tx enable = 1.

8. The LT shall monitor and decode the transmissions from theNUT while the IUT is in fx
mode = SEND Nand tx enable = 0.

Iteration

Not applicable

Expected
response

After step 2: The transmissions follow the 4B/3B conversion specified in [SO/IEC/IEEE 8§02-
3:2021,96.3.3.1 - 4B/3B conversion, the side-stream serambler polynomial specified in ISO/IEC/
IEEE 8802-3:2021, 96.3.3.3.1 - Side-stream scrambler’polynomial for MASTER, the generation
of san[2:0] specified in ISO/IEC/IEEE 8802-3:2021, 96.3.3.3.4 - Generation of scrambled pits
Sdn[2:07], and the ternary symbol mapping defined in ISO/IEC/IEEE 8802-3:2021, 96.3.3.3}5 -
Generation of ternary pair (Ta,, TB,).

After step 3: The transmissions follow-the 4B/3B conversion specified in ISO/IEC/IEEE 8§02-
3:2021,96.3.3.1 - 4B/3B conversion, the side-stream scrambler polynomial specified in ISO/IEC/
IEEE 8802-3:2021, 96.3.3.3.1 - Sidetstream scrambler polynomial for MASTER, the generation
of sdn[2:0] specified in ISO/IEGHEEE 8802-3:2021, 96.3.3.3.4 - Generation of scrambled bits
Sdn[2:07], and the ternary symbol mapping defined in ISO/IEC/IEEE 8802-3:2021, Table 96}3 -
Idle symbols when tx mode = SEND N.

After step 4: The transmissions follow the 4B/3B conversion specified in ISO/IEC/IEEE 8402-
3:2021,96.3.3.1 - 4B/3B conversion, the side-stream scrambler polynomial specified in ISO/IEC/
IEEE 8802-3:2021, 96.3.3.3.1 - Side-stream scrambler polynomial for MASTER, the generation
of sdn[2:0] specified in ISO/IEC/IEEE 8802-3:2021, 96.3.3.3.4 - Generation of scrambled bits
Sdn[2:07], ahdithe ternary symbol mapping defined in ISO/IEC/IEEE 8802-3:2021, Table 96}3 -
Idle symbolsiwhen tx mode = SEND N.

After step 6: The transmissions follow the 4B/3B conversion specified in ISO/IEC/IEEE 8402-
3:2021,96.3.3.1 - 4B/3B conversion the side-stream scrambler polynomial specified in ISO/IEC/
IEEE 8802-3:2021, 96.3.3.3.1 - Side-stream scrambler polynomial for SLAVE, the generatioh of
Sdn[2:0] specified in ISO/IEC/IEEE 8802-3:2021, 96.3.3.3.4 - Generation of scrambled pits
Sdn[2:07], and the ternary symbol mapping defined in ISO/IEC/IEEE 8802-3:2021, 96.3.3.3}5 -

Generation of ternary pair (T4,, TB_).

After step 7: The transmissions follow the 4B/3B conversion specified in ISO/IEC/IEEE 8802-
3:2021, 96.3.3.1 - 4B/3B conversion, the side-stream scrambler polynomial specified in ISO/
IEC/IEEE 8802-3:2021, 96.3.3.3.1 - Side-stream scrambler polynomial for SLAVE, the generation
of sdn[2:0] specified in ISO/IEC/IEEE 8802-3:2021, 96.3.3.3.4 - Generation of scrambled bits
Sdn[2:0], and the ternary symbol mapping defined in ISO/IEC/IEEE 8802-3:2021, Table 96-2 -
Data symbols when tx mode = SEND N and tx enable = 1.

After step 8: The transmissions follow the 4B/3B conversion specified in ISO/IEC/IEEE 8802-
3:2021,96.3.3.1 - 4B/3B conversion, the side-stream scrambler polynomial specified in ISO/IEC/
IEEE 8802-3:2021, 96.3.3.3.1 - Side-stream scrambler polynomial for SLAVE, the generation of
Sdn[2:0] specified in ISO/IEC/IEEE 8802-3:2021, 96.3.3.3.3 - Generation of Scn[2:0], and the
ternary symbol mapping defined in ISO/IEC/IEEE 8802-3:2021, Table 96-3 - Idle symbols when
tx mode = SEND N.
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Table 25 (continued)
Item Content
Remark If the IUT is not configurable as MASTER or as SLAVE, then only the supported configuration is

tested.

9.1.3 CTC_3.1.2 - PCS reset (with MII access)

ISO/IEC/IEEE 8802-3:2021, 96.3.1 - PCS reset function states that the PCS is reset upon power on or
the receipt of a reset request from management entity. The PCS reset function causes the PCS transmit

Table 26 specifies the CTC_3.1.2 - PCS reset (with MII access).

Table 26 — CTC_3.1.2 - PCS reset (with MII access)
Item Content

CTC # - Name |CTC_3.1.2 - PCS reset (with MII access)

Pufpose This CTC verifies that the PCS initialises upon receipt of a reset request from the management
entity.

Reference ISO/IEC/IEEE 8802-3:2021, 96.3.1 PCS reset function

Prelrequisite The LT shall be capable of capturing and decoding{eynhary symbols.
The link partner shall follow ISO/IEC/IEEE 8802-3:2021.
The LT's line tap shall allow the directional monitoring of the signalling to an oscill¢scope.
The IUT shall be capable of sending and:teceiving PHY frames.
The IUT shall provide access to the PCS reset.

Settup The test system set-up shall be inlaccordance with Figure 6.
The test system shall be paramieterized in accordance with the SUT-specific set-up parameters
(node's electronic data sheet).
The UT shall connect the IUT to the link partner via the line tap.

Step 1. The UT shall éenfigure the IUT as MASTER.
2. The LT shalkmonitor and decode the transmissions from the IUT and cause the nfanagement

to requesta PCS reset.
3. TheUT shall configure the IUT as SLAVE.
45 \The LT shall monitor and decode the transmissions from the IUT and cause the mlanagement
to request a PCS reset.

Iteration Not applicable

Expected After step 2: The IUT transitions to the SEND IDLE state upon reception of a PCS r¢set request

re%xonse when configured as MASTER. The IUT resets the scrambler to a non-zero value upoh reception
of a PCSreset request when r‘nnfignrnd as MASTER
After step 4: The IUT transitions to the SEND IDLE state upon reception of a PCSresetrequest
when configured as SLAVE. The IUT resets the scrambler to a non-zero value upon reception of
a PCS reset request when configured as SLAVE.

Remark If the ability to control the PCS reset request is not available, this CTC cannot be performed.
Also, some devices cannot be configured as MASTER or SLAVE, in which case only the supported
configuration is tested.

9.1.4 CTC_3.1.3 - PCS transmit proper ssp (with MII access)

ISO/IEC/IEEE 8802-3:2021, 96.3.3 - PCS transmit states that the PCS transmits 6 consecutive systems
of ssp to the PMA upon assertion of tx_enable.
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ISO/IEC/IEEE 8802-3:2021, 96.3.3.3.5 - Generation of ternary symbol (T2,

translates to ternary symbols of (0,0), (0,0), (0,0).

Table 27 specifies CTC_3.1.3 - PCS transmit proper ssp (with MII access).

Table 27 — CTC_3.1.3 - PCS transmit proper ssp (with MII access)

TB,) states that this

Item Content

CTC # - Name |CTC_3.1.3 - PCS transmit proper ssbp (with MII access)

Purpose This CTC verifies that the PCS transmits the SSD upon assertion of tx_enable.

Reference ISO/IEC/IEEE 8802-3:2021:
— 96.3.3 PCS transmit;
— 96.3.3.3.5 Generation of ternary pair (T2,, TB,).

Prerequisite |The testsystem shall be capable of capturing and decoding ternary symbols.
The link partner shall follow ISO/IEC/IEEE 8802-3:2021.
The LT's line tap shall allow the directional monitoring of the signalling td’an oscilloscope.
The IUT shall be capable of sending and receiving PHY frames.

Set-up The test system set-up shall be in accordance with Figure 6.
The test system shall be parameterized in accordance witlrthe SUT-specific set-up parameters
(node's electronic data sheet).
The UT shall connect the IUT to the link partner viaithe\line tap.

Step 1. The LT shall monitor and decode the transmissjons from the IUT as the IUT is sending FHY

frames.

Iteration Not applicable

Expected After step 1: The IUT transmits (0,0);-(0,0), (0,0) at the beginning of every frame.

response

Remark None

9.1.5 CTC_3.1.4 - PCS transmit proper Esp (with MII access)

ISO/IEC/IHEE 8802-3:2021, 96.3.3 =\PCS transmit states that the PCS transmits 6 consecutive systems

of Esp to the PMA upon de-assertion’of tx_enable in the absence of transmit errors.

ISO/IEC/IHEE 8802-3:2021,96!3.3.3.5 - Generation of ternary symbol (ta,, TB,) states that this

translates fo ternary symbols of (0,0), (0,0), (1,1).

Table 28 specifies thet¢TFC_3.1.4 - PCS transmit proper £sp (with MII access).

Table 28 — CTC_3.1.4 - PCS transmit proper esp (with MII access)
Item Content

CTC # - Name |CTC_3.1.4 - PCS transmit proper EsD (with MII access)

Purpose This CTC verifies that the PCS transmits the ESD upon de-assertion of tx_enable in the absence
of a transmit error.

Reference ISO/IEC/IEEE 8802-3:2021:
— 96.3.3 PCS transmit;
— 96.3.3.3.5 Generation of ternary pair (T2,, TB,).
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Table 28 (continued)

Item Content

Prerequisite |The testsystem shall be capable of capturing and decoding ternary symbols.

The link partner shall follow ISO/IEC/IEEE 8802-3:2021.

The IUT shall be capable of sending and receiving PHY frames.

The LT's line tap shall allow the directional monitoring of the signalling to an oscilloscope.

Set-up The test system set-up shall be in accordance with Figure 6.

The test system shall be parameterized in accordance with the SUT-specific set-up

parameters

(node's electronic data sheet).

The UT shall connect the IUT to the link partner via the line tap.

Step 1. The LT shall monitor and decode the transmissions from the IUT as the' IUT is sending PHY
frames.

Iteration Not applicable

Expected After step 1: The IUT transmits (0,0), (0,0), (1,1) at the end of €very frame that ddes not have

re;i)onse transmit errors.

Remark None

9.1)6 CTC_3.1.5 - PCS transmit Esp with tx_error (with Mll‘access)

ISO
of E

ISO

Tab

tralllslates to ternary symbols of (0,0), (0,0), (-1,-1).

[EC/IEEE 8802-3:2021, 96.3.3 - PCS transmit states thatthe PCS transmits 6 consecuti
5D _err to the PMA upon de-assertion of tx_enable inthe presence of transmit errors.

IEC/IEEE 8802-3:2021, 96.3.3.3.5 - Generatign“of ternary symbol (ta_ , 7B, ) state

e 29 specifies the CTC_3.1.5 - PCS transmit Esp with tx_error (with MII access).

Table 29 — CTC_3.1.5 - PCS transmit Esp with tx_error (with MII access)

e systems

5 that this

Item Content
CTC # - Name |CTC_3.1.5 - PCS trahsmit ESD with tx_error (with MII access)
Purpose This CTC veryifies that the PCS transmits the ESD_err upon de-assertion of tx enpble in the

presence of.a tfansmit error.

Reference ISO/IEC/IEEE 8802-3:2021:

— ~96.3.3 PCS transmit;

== 96.3.3.3.5 Generation of ternary pair (T2,, TB,).

Pre¢requisite. )| The test system shall be capable of capturing and decoding ternary symbols.

The link partner shall follow ISO/IEC/IEEE 8802-3:2021.

The LT's line tap shall allow the directional monitoring of the signalling to an oscillg

scope.

The IUT shall be capable of sending and receiving PHY frames.
The UT shall be capable of controlling the MII signals.

Set-up The test system set-up shall be in accordance with Figure 6.

(node's electronic data sheet).

The UT shall connect the IUT to the link partner via the line tap.

The test system shall be parameterized in accordance with the SUT-specific set-up parameters

Step 1. The LT shall monitor and decode the transmissions from the IUT as the IUT is sending PHY
frames while causing the IUT to send transmit errors.

Iteration Not applicable
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Table 29 (continued)
Item Content
Expected After step 1: The [UT transmits (0,0), (0,0), (-1,-1) at the end of every frame that has a transmit
response error.
Remark It is not possible to perform this CTC if there is no method to force the IUT to transmit a frame

with a transmit error. This can be accomplished through an MII test system if there is direct
access to the MII.

9.1.7 C(CTC_3.1.6 - PCS transmission of stuff bits (with MII access)

ISO/IEC/IHEE 8802-3:2021, 96.3.3.1.2 - 4B/3B conversion for MII data states that the IUT shall append
stuff bits af the end of every packet that is not a multiple of 3-bit in length.
Table 30 specifies the CTC_3.1.6 — PCS transmission of stuff bits (with MII access).
Table 30 — CTC_3.1.6 - PCS transmission of stuff bits (with MII access)
Item Content

CTC # - Najme |CTC_3.1.6 - PCS transmission of stuff bits (with MII access)

Purpose This CTC verifies that the PCS inserts stuff bits during the 4B/3Bconversion for MII data.

Reference ISO/IEC/IEEE 8802-3:2021, 96.3.3.1.2 4B/3B conversion fof MII data

Prerequisjte |The testsystem shall be capable of capturing and decoding ternary symbols.

The link partner shall follow ISO/IEC/IEEE 8802-3:2021.

The LT's line tap shall allow the directional monitoring of the signalling to an oscilloscope.

The IUT shall be capable of sending and receiving PHY frames.

Set-up The test system set-up shall be in accordance with Figure 6.

The test system shall be parameterized’in accordance with the SUT-specific set-up parameters

(node's electronic data sheet).

The UT shall connect the IUT to the link partner via the line tap.

Step 1. Monitor and decode the transmissions from the IUT as the IUT is sending PHY framep of
several lengths thatiare a multiple of 3 (when including 8 bytes for preamble), including
but not limited to 64'bytes and 67 bytes.

2. Monitor and'decode the transmissions from the IUT as the IUT is sending PHY framef of
several lengths that are 1 more than a multiple of 3 (when including 8 bytes for preamble),
including but not limited to 66 bytes and 69 bytes.

3.  Menitor and decode the transmissions from the IUT as the IUT is sending PHY framef of
several lengths that are 2 more than a multiple of 3 (when including 8 bytes for preamble),
including but not limited to 65 bytes and 68 bytes.

Iteration Not applicable

Expected After step 1: The IUT does not transmit stuff bhits

response After step 2: The IUT transmits two stuff bits.

After step 3: The IUT transmits one stuff bit.

Remark None

9.1.8 CTC_3.1.7 - PCS tx_error (with MII access)

ISO/IEC/IEEE 8802-3:2021, 96.3.3 - PCS transmit states that the [UT shall set tx_error

TRUE if tx

error mii is asserted during the packet period.

ISO/IEC/IEEE 8802-3:2021, 96.3.3 - PCS transmit and ISO/IEC/IEEE 8802-3:2021, Figure 96-6: 4B/3B
MII signal conversion indicate that tx_error = TRUE is held until the [UT enters the ERR ESD1 VECTOR

state.
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Table 31 specifies the CTC_3.1.7 - PCS tx_error (with MII access).

Table 31 — CTC_3.1.7 - PCS tx_error (with MII access)

Item Content
CTC # - Name |CTC_3.1.7 - PCS tx_error (with MII access)
Purpose This CTC verifies that the PCS sets tx_error based on the value of tx_error mii and tx_
enable mii.
Reference ISO/IEC/IEEE 8802-3:2021:

96 22 PCS francmif;

— 96.3.3 Figure 96-6: 4B/3B MII signal conversion.

Prdrequisite

The test system shall be capable of capturing and decoding ternary symboals.
The link partner shall follow ISO/IEC/IEEE 8802-3:2021.

The LT's line tap shall allow the directional monitoring of the signalling to an oscilld
The IUT shall be capable of sending and receiving PHY frames.
The UT shall be capable of controlling the MII signals.

scope.

Settup The test system set-up shall be in accordance with Figurés6.

The test system shall be parameterized in accordanée’with the SUT-specific set-up parameters

(node's electronic data sheet).

The UT shall connect the IUT to the link partnervia the line tap.

Step 1. The LT and link partner shall be configuréd such that the IUT establishes a vali¢l link while
the MII test system is sending TXD «+.0000,, TX EN = FALSE,and TXx ER = FALSE.

2. The LT shall instruct the MII testSystem to set TXD = 0101,, TX EN = TRUE|and TX ER
= TRUE for 1 clock cycle, then'set TXD = 0101,, TX EN = TRUE,and TX ER = [FALSE for5
clock cycles, and then set 2xD' = 0000,, TX EN = FALSE,and TX ER = FALSH for atleast
2 clock cycles.

3. The LT shall monjtorthe transmissions from the IUT.

Iteration a) REPEAT step 1 to step 3, except instruct the MII test system to set TXD = 01014, TX EN =
TRUE, and T%-.ER = FALSE for 7 clock cycles, then set TxD = 0000,, TX EN o TRUE, and
TX ER =.TRUE for 1 clock cycle, and then set TXD = 0000,, TX EN = FALSE,ahd TX ER =
FALSE foratleast 3 clock cycles in step 2.

b) REPEAT step 1 to step 3, except instruct the MII test system to set TXD = 01014, TX EN =
TRUE, and TX_ER = FALSE for 6 clock cycles, then set TxD = 0000,, TX EN = |FALSE, and
TX ER = TRUE for atleast 2 clock cycles in step 2.

¢) REPEAT step 1 to step 3, except instruct the MII test system to set TXD = 0000,, TX EN
= FALSE,and TX ER = TRUE for 1 clock cycle, then set Txb = 0101,, TX EN g TRUE, and
TX ER = FALSE for 6 clock cycles, and then set TxD = 0000,, TX EN = FALSE|and TX ER
= FALSE for atleast 2 clock cycles in step 2.

Expected After-step3- After-exiting-the-PRAaNSMIT—baTA—state the o Ftransmits ERR—FESP1, ESD2
response and ERR ESD3.

After step 3 iteration a): After exiting the TRANSMIT DATA state, the IUT transmits ESD1,

ESD2,and ERR ESD3.

After step 3 iteration b): After exiting the TRANSMIT DATA state, the IUT transmits ESD1,

ESD2,and ESD3.

After step 3 iteration c): After exiting the TRANSMIT DATA state, the IUT transmits ESD1,

ESD2,and ESD3.

Remark None
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9.2 PCS - Group 2: PCS transmit state diagram (with MII access)

9.2.1 Overview

The CTCs specified in 9.2 verify the PCS transmit state diagram defined for ISO/IEC/IEEE 8802-3:2021
capable PHYs in the ISO/IEC/IEEE 8802-3:2021, 96.3.3.2 specification.

9.2.2 C(CTC_3.2.1 - PCS transmit state diagram - senp 1DLE state (with MII access)

ISO/IEC/IEEE 8802- 3 2021 Flgure 96 7 - PCS transmit state dlagram shows the Vahd transmons that

an ISO/IEC uld
remain in the sEND IDLE State until tx enable = TRUE.
Table 32 specifies the CTC_3.2.1 - PCS transmit state diagram - senp 1DLE state (with MII access).
Table 32 — CTC_3.2.1 - PCS transmit state diagram - sexp 1DLE state (with.MII access)
Item Content
CTC # - Name |CTC_3.2.1 - PCS transmit state diagram - SEND IDLE state (with Mlt-aecess)
Purpose This CTC verifies that the IUT behaves while in the SEND IDLE state.
Reference ISO/IEC/IEEE 8802-3:2021, 96.3.3.2, Figure 96-7 PCS transmit state diagram
Prerequisite |The LT shall be capable of capturing and decoding ternaypy; symbols.
The link partner shall follow ISO/IEC/IEEE 8802-3:2021.
The LT's line tap shall allow the directional monitering of the signalling to an oscilloscope.
The LT shall be capable of controlling the MII sighals of the IUT.
Set-up The test system set-up shall be in accordancewith Figure 6.
The test system shall be parameterized it accordance with the SUT-specific set-up parameters
(node's electronic data sheet).
The MII of the IUT shall be connected to the MII test system and the ISO/IEC/IEEE 8802-3:2p21
interface of the IUT shall be cdnnected to the link partner via the line tap.
Step 1. The UT shall configure.the LT and the link partner such that the IUT establishes a valid link
while the MII test system is sending TXD = 0, TX EN = FALSE,and TX ER = FALSE.
2. The LT shall jnstrtict the MII test system to send frame data on TXD while keeping Tx| EN
= FALSE.
3. The LT-shall monitor the transmissions from the IUT.
Iteration a) REPEAT step 1 to step 3, except instruct the MII test system to set TX ER = TRUE in step 2.
b) ~\REPEAT step 1 to step 3, except instruct the MII test system to set TXx ER = FALSE and
TX EN = TRUE in step 2.
¢) REPEAT step 1 to step 3, except instruct the MII test system to set Tx ER = TRUE fand
TX_EN = TRUE 1T STED 2.
Expected After step 2: The IUT remains in the SEND IDLE state.
response After step 3 iteration a): The IUT remains in the SEND IDLE state.
After step 3 iteration b): The IUT transitions to the SSD1 VECTOR state and transmits SsD1.
After step 3 iteration c): The IUT transitions to the SSD1 VECTOR state and transmits SSD1.
Remark This CTC cannot be performed if direct access to the IUT MII signals is not available.
46 © IS0 2021 - All rights reserved


https://standardsiso.com/api/?name=3a6bbd371dfc1fe318d5fe8fac56fa81

9.2.3

access)

1SO 21111-6:2021(E)

CTC_3.2.2 - PCS transmit state diagram - ssp1 vecTor and ssp2 VECTOR states (with MII

ISO/IEC/IEEE 8802-3:2021, Figure 96-7 — PCS transmit state diagram shows the valid transitions that
an [SO/IEC/IEEE 8802-3:2021 device can take through the PCS transmit state diagram.

Table 33 specifies the CTC_3.2.2 - PCS transmit state diagram - ssp1 vECTOR and ssp2 VECTOR states
(with MII access).

Table 33 — CTC_3.2.2 - PCS transmit state diagram - ssp1 vecTor and ssp2 VECTOR states (with

MII arrpcc)

Item Content
CTC # - Name |CTC_3.2.2 - PCStransmit state diagram - SSD1 VECTORand SSD2 VECTOR states (with/MII access)
Purlpose This CTC verifies that the IUT behaves while in the SSD1 VECTOR and Sg§DZ2~VECTOR[states.
Reference ISO/IEC/IEEE 8802-3:2021, 96.3.3.2, Figure 96-7 PCS transmit statepdiagram
Prerequisite |The LT shall be capable of capturing and decoding ternary symbols.
The link partner shall follow ISO/IEC/IEEE 8802-3:2021.
The LT's line tap shall allow the directional monitoring of the signalling to an oscillgscope.
The test system shall be capable of controlling the Ml signals of the IUT.
Settup The test system set-up shall be in accordance with Eigure 6.
The test system shall be parameterized in accordance with the SUT-specific set-up parameters
(node's electronic data sheet).
Connect the MII of the IUT to the MII testSystem and the ISO/IEC/IEEE 8802-3:2021 [interface of
the IUT to the link partner via the ling\tap.
Step 1. The UT shall configure the LT-afid the link partner such that the IUT establishes|a valid link
while the MII test system is Sending TXxD = 0000,, TX_EN = FALSE,and TX ER|= FALSE.
2. The LT shall instruct the MII test system to set TX EN = TRUE and TX ER = HALSE for at
least 3 clock cycles:
3. The LT shall monitor the transmissions from the IUT.
Iteration a) REPEAT step+1 to step 3, except instruct the MII test system to set TX EN = TRUE and
TX_ER ¥ TRUE for atleast 3 clock cycles in step 2.
b) REPEAT step 1 to step 3, except instruct the MII test system to set TX_EN = THUE and TX
ER\= FALSE for 1 clock cycle, and then set TX EN = TRUE and TX ER = TRUE fpr at least 2
clock cycles in step 2.
¢} REPEAT step 1 to step 3, except instruct the MII test system to set TX EN = TRUE and
TX ER = FALSE for 1 clock cycle, then set TX EN = FALSE and TX_ER = FALSHin step 2.
d) REPEAT step 1 to step 3, instruct the MII test system to set TX EN = TRUE afjd TX ER =
FALSE for 1 clock cycle, then set TX EN = FALSE and TX_ER = TRUE in step 2.
Expected After step 2: The IUT transmits Ssp1, sSD2,and SSD3.
response After step 3 iteration a): The IUT transmits ssp1, ssD2,and SSD3.
After step 3 iteration b): The IUT transmits ssp1, ssbD2,and SSD3.
After step 3 iteration ¢): The IUT transmits ssp1, ssD2,and SSD3.
After step 3 iteration d): The IUT transmits ssp1, SsD2,and SSD3.
Remark This CTC cannot be performed if direct access to the IUT MII signals is not available.

9.2.4 (CTC_3.2.3 - PCS transmit state diagram - ssp3 vecToR state (with MII access)

ISO/IEC/IEEE 8802-3:2021, Figure 96-7 — PCS transmit state diagram shows the valid transitions that
an ISO/IEC/IEEE 8802-3:2021 device can take through the PCS transmit state diagram. Once the IUT
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enters the ssp3 vecTor state, the [UT should transmit ssp3 and then transition to TRANSMIT DATA, ERR
ESD1 VECTOR, O ESD1 VECTOR.

Table 34 specifies the CTC_3.2.3 - PCS transmit state diagram - ssp3 vecTor state (with MII access).

Table 34 — CTC_3.2.3 - PCS transmit state diagram - ssp3 vecTor state (with MII access)

Item

Content

CTC # - Name

CTC_3.2.3 - PCS transmit state diagram - SSD3 VECTOR state (with MII access)

Purpose

This CTC verifies that the IUT behaves while in the ssD3 VECTOR state.

Reference

ISO/IEC/IEEE 8802-3:2021, 96.3.3.2, Figure 96-7 PCS transmit state diagram

Prerequis

The LT shall be capable of capturing and decoding ternary symbols.
The link partner shall follow ISO/IEC/IEEE 8802-3:2021.
The LT's line tap shall allow the directional monitoring of the signalling to an oseilloscope.

The test system shall be capable of controlling the MII signals of the IUT.

Set-up

The test system set-up shall be in accordance with Figure 6.

The test system shall be parameterized in accordance with the SUT-specific set-up parameters
(node's electronic data sheet).

Connect the MII of the IUT to the MII test system and the ISOAEC/IEEE 8802-3:2021 interfade of
the IUT to the link partner via the line tap.

Step

1. The UT shall configure the LT and the link partnersuch that the [UT establishes a valid link
while the MII test system is sending TXD = 00Q@,)" TX EN = FALSE,and TX ER = FAISE.

2. The LT shall instruct the MII test system to@Set TXD = 0101,, TX EN = TRUE, and TX| ER
= FALSE for atleast 3 clock cycles.

3. The LT shall monitor the transmissionsfrom the IUT.

Iteration

a) REPEAT step 1 to step 3, except iristruct the MII test system to set TXD = 0000,, TX EN =
TRUE and TX_ER = FALSE foriatleast 3 clock cycles in step 2.

b) REPEAT step 1 to step 3,{except instruct the MII test system to set TXD = 0101,, TX|EN
= TRUE, and TX ER = _FALSE for 2 clock cycles, and then set Tx EN = TRUE and TX ER =
TRUE for at least 1 cloek cycle in step 2.

c) REPEAT step 1 to.step 3, exceptinstruct the MII test system to set TXD = 0101,, TX EN =
TRUE, and TX( ER" = FALSE for 2 clock cycles, then set Tx_EN = FALSE and TX ER = FALSE
for at least4 clock cycles in step 2.

d) REPEATDstep 1 to step 3, exceptinstruct the MII test system to set TXD = 0101,, TX EN =
TRUE, and TXx_ER = TRUE for 2 clock cycles, then set Tx EN = FALSE and TX ER = FA[LSE
fortat least 4 clock cycles in step 2.

Expected
response

After step 2: The IUT transmits ssD1 and SSD2, enters the SSD3 VECTOR state and trangmit
S6D3, and then enters the TRANSMIT DATA state and transmits the scrambled version of 01p,.

After step 3 iteration a): The IUT transmits ssp1 and ssSD2, enters the SSP3 VECTOR state And

transmits ssD3, and then enters the TRANSMIT DATA state and transmits the scrambled version
of 000,.

After step 3 iteration b): The IUT transmits ssD1 and SSD2, enters the SSD3 VECTOR state and
transmits ssD3, and then enters the TRANSMIT DATA state and transmits the scrambled version
of 010,.

After step 3 iteration c¢): The IUT transmits ssD1 and SSD2, enters the SSD3 VECTOR state and
transmits ssD3, enters the ESD1 VECTOR state and transmits ESD1, and then transmits ESD2 and
ESD3.

After step 3 iteration d): The IUT transmits ssD1 and SSD2, enters the SSD3 VECTOR state and
transmits SSD3, enters the ERR ESD1 VECTOR state and transmits ESD1, and then transmits ESD2
and ERR ESD3.

Remark

This CTC cannot be performed if direct access to the IUT MII signals is not available.
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9.2.5 (CTC_3.2.4 - PCS transmit state diagram - TransMIiT DATA state (with MII access)

ISO/IEC/IEEE 8802-3:2021, Figure 96-7 - PCS transmit state diagram shows the valid transitions that
an ISO/IEC/IEEE 8802-3:2021 device can take through the PCS transmit state diagram. Once the IUT

enters the TRaNsMIT DATA state, it should remain in this state and encode tx_data until Tx_EN

FALSE.

Table 35 specifies the CTC_3.2.4 - PCS transmit state diagram - Transu1T DATA state (with MII access).

Table 35 — CTC_3.2.4 - PCS transmit state diagram - TrRansMIT DATA state (with MII access)

Item Content
CTC # - Name |CTC_3.2.4 - PCS transmit state diagram - TRANSMIT DATA state (with MII access)
Purlpose This CTC verifies that the IUT behaves while in the TRANSMIT DATA state.
Reqerence ISO/IEC/IEEE 8802-3:2021, 96.3.3.2, Figure 96-7 PCS transmit state diagraim
Prelrequisite The LT shall be capable of capturing and decoding ternary symbols.
The link partner shall follow ISO/IEC/IEEE 8802-3:2021.
The LT's line tap shall allow the directional monitoring of the signalling to an oscillgscope.
The test system shall be capable of controlling the MII signalSof the IUT.
Settup The test system set-up shall be in accordance with Figure6.
The test system shall be parameterized in accordancé with the SUT-specific set-up parameters
(node's electronic data sheet).
Connect the MII of the IUT to the MII test systemand the ISO/IEC/IEEE 8802-3:2021 fnterface of
the IUT to the link partner via the line tap.
Step 1. The UT shall configure the LT and the'link partner such that the IUT establishes|a valid link
while the MII test system is sending TXD = 0000,, TX_EN = FALSE,and TX ER|= FALSE.
2. The LT shall instruct the MIltest system to set TXD = 0101,, TX EN = TRUE,apd TX ER =
FALSE for at least 4 clock.€ycles.
3. The LT shall monitorthe transmissions from the IUT.
Iteration a) REPEAT step 1 to'step 3, except instruct the MII test system to set TXD = 0004,, TX EN =
TRUE and TX ER = FALSE for atleast 4 clock cycles in step 2.
b) REPEAT,step 1 to step 3, except instruct the MII test system to set TXD = 010},, TX EN =
TRUE,andTX _ER = TRUE for at least 4 clock cycles in step 2.
c) REPEAT step 1 to step 3, except instruct the MII test system to set TXD = 010},, TX EN =
TRUE, and TX ER = FALSE for 4 clock cycles, then set TX_EN = FALSE and TX HR = FALSE
for at least 3 clock cycles in step 2.
d) REPEAT step 1 to step 3, except instruct the MII test system to set TXD = 0101,, TX EN =
TRUE, and TX_ER = TRUE for 4 clock cycles, then set TX EN = FALSE and TX ER = FALSE
for atleast 3 clock cycles in step 2.
Exlrected After step 3: The IUT transmits ssp1, SSD2,and SSD3, then entersthe TRANSMIT |DATA state
response and transmits the scrambled version of 010, and 101,.
After step 3 iteration a): The IUT transmits ssp1, ssD2, and SSD3, then enters the TRANSMIT
DATA state and transmits the scrambled version of 000, and 000,.
After step 3 iteration b): The IUT transmits ssp1, ssD2, and SSD3, then enters the TRANSMIT
DATA state and transmits the scrambled version of 010, and 101,.
After step 3 iteration c¢): The IUT transmits sspl, ssD2, and SSD3, then enters the TRANSMIT
DATA state and transmits the scrambled version of 010,, 101,, 0XX,, and then transmits ESD1,
ESD2, and ESD3. The transmission of 0xx,” represents a data bit of 0, and two stuff bits.
After step 3 iteration d): The IUT transmits ssp1, ssD2, and SSD3, then enters the TRANSMIT
DATA state and transmits the scrambled version of 010,, 101,, 0xX,, and then transmits ESD1,
ESD2,and ERR ESD3. The transmission of 0xx, represents a data bit of 0, and two stuff bits.
Remark This CTC cannot be performed if direct access to the IUT MII signals is not available.
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9.2.6 CTC_3.2.5 - PCS transmit state diagram - Esp1 vEcToR state (with MII access)

ISO/IEC/IEEE 8802-3:2021, Figure 96-7 — PCS transmit state diagram shows the valid transitions that
an ISO/IEC/IEEE 8802-3:2021 device can take through the PCS transmit state diagram. Regardless of
the transmissions on the MII, once the IUT enters the sp1 vecTor state the IUT should transmit £sp1,
immediately transition to the Esp2 vECTOR state, and transmit sp2.

Table 36 specifies the CTC_3.2.5 - PCS transmit state diagram - £sp1 veCTOR state (with MII access).

Table 36 — CTC_3.2.5 - PCS transmit state diagram - Esp1 vecToR state (with MII access)

Item Content
CTC # - Najme |CTC_3.2.5 - PCS transmit state diagram - ESD1 VECTOR state (with MII access)
Purpose This CTC verifies that the IUT behaves while in the ESD1 VECTOR state.
Reference ISO/IEC/IEEE 8802-3:2021, 96.3.3.2, Figure 96-7 PCS transmit state diagram
Prerequis The LT shall be capable of capturing and decoding ternary symbols.

The link partner shall follow ISO/IEC/IEEE 8802-3:2021.
The LT's line tap shall allow the directional monitoring of the signallingto an oscilloscope.

The test system shall be capable of controlling the MII signals of the TUT.

Set-up The test system set-up shall be in accordance with Figure 6.
The test system shall be parameterized in accordance with'the SUT-specific set-up parameters
(node's electronic data sheet).
Connect the MII of the IUT to the MII test system and the ISO/IEC/IEEE 8802-3:2021 interfade of
the IUT to the link partner via the line tap.
Step 1. The UT shall configure the LT and the linkipartner such that the IUT establishes a valid link
while the MII test system is sending TXD = 0000,, TX EN = FALSE,and TX ER = FAJLSE.
2. The LT shall instruct the MII testsystem to set TXD = 0101,, TX EN = TRUE, and TX| ER
= FALSE for 6 clock cycles, theh.set TXD = 0000,, TX EN = FALSE,and TX ER = FALSE
for at least 2 clock cycles.
3. The LT shall monitor thé transmissions from the IUT.
Iteration a) REPEAT step 1 to step 3, except instruct the MII test system to set TxD = 0101,, TX EN =
TRUE, and TX_ER +FALSE for 5 clock cycles, then set TxD = 0000,, TX EN = FALSE, ind
TX ER = FALSEfor 1 clock cycle, and then set TX_EN = TRUE in step 2.
Expected After step 2: After exiting the TRANSMIT DATA state, the IUT transmits EsD1 followed by
response ESD2.
After step.3+iteration a): After exiting the TRANSMIT DATA state, the IUT transmits EsD1 folloyved
by ESD%2
Remark This\€TC cannot be performed if direct access to the [UT MII signals is not available.
9.2.7 CTIC.3:2.6 - PCS transmit state diagram - Esp2 vECTOR state (with MII access)

ISO/IEC/IEEE 8802-3:2021, Figure 96-7 — PCS transmit state diagram shows the valid transitions that
an ISO/IEC/IEEE 8802-3:2021 device can take through the PCS transmit state diagram. Regardless of
the transmissions on the MII, once the IUT enters the Esp2 vecToR state the IUT should transmit £sp2,
immediately transition to the Esp3 vEcTOR state, and transmit Esp3.

Table 37 specifies the CTC_3.2.6 - PCS transmit state diagram - Esp2 vECTOR state (with MII access).

Table 37 — CTC_3.2.6 - PCS transmit state diagram - Esp2 vEcToR state (with MII access)

Item Content
CTC # - Name |CTC_3.2.6 - PCS transmit state diagram - ESD2 VECTOR state (with MII access)
Purpose This CTC verifies that the IUT behaves while in the EsSD2 VECTOR state.
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Table 37 (continued)
Item Content
Reference ISO/IEC/IEEE 8802-3:2021, 96.3.3.2, Figure 96-7 PCS transmit state diagram
Prerequisite |The LT shall be capable of capturing and decoding ternary symbols.
The link partner shall follow ISO/IEC/IEEE 8802-3:2021.
The LT's line tap shall allow the directional monitoring of the signalling to an oscilloscope.
The test system shall be capable of controlling the MII signals of the IUT.
Set-up The test system set-up shall be in accordance with Figure 6.
The test system shall be parameterized in accordance with the SUT-specific set-up.parameters
(node's electronic data sheet).
Connect the MII of the IUT to the MII test system and the ISO/IEC/IEEE 8802-372021 [interface of
the IUT to the link partner via the line tap.
Step 1. The UT shall configure the LT and the link partner such that thelUT establishes|a valid link
while the MII test system is sending TXD = 0000,, TX EN ='FALSE,and TX ER = FALSE.
2. The LT shall instruct the MII test system to set TxD = 0101,, TX EN = TRUE|and TX ER
= FALSE for 5 clock cycles, then set TxD = 0000,, TX BN = FALSE,and TX ER = FALSE
for at least 2 clock cycles.
3. The LT shall monitor the transmissions from the 1UT.
Iteration a) REPEAT step 1 to step 3, except instruct the MII test system to set TXD = 01014, TX EN =
TRUE, and TX_ER = FALSE for 6 clock cycles, then set TxD = 0000,, TX EN = |FALSE, and
TX ER = FALSE for 1 clock cycle, and then set TX EN = TRUE in step 2.
Expected After step 2: After exiting the TRANSMIT DATA state, the IUT transmits EsD1,| ESD2, and
regponse ESD3.
After step 3 iteration a): After exitiitg the TRANSMIT DATA state, the I[UT transmitEfD1, ESD2,
and ESD3.
Remark This CTC cannot be perfornied if direct access to the [UT MII signals is not available
9.2]18 CTC_3.2.7 - PCS transmit.state diagram - Esp3 vECTOR state (with MII access)
ISOJIEC/IEEE 8802-3:2021, Eigure 96-7 — PCS transmit state diagram shows the valid transitions that
an ISO/IEC/IEEE 8802-3:2021 device can take through the PCS transmit state diagram. Regardless of
theltransmissions on thé MII, once the IUT enters the sp3 vecTor state the IUT should trapsmit £sp3,
immediately transitionfo the senp 1DLE state, and transmit 1pLE.
Table 38 specifiesthe CTC_3.2.7 - PCS transmit state diagram - esp3 vecToR state (with MII faccess).
Table 38/— CTC_3.2.7 - PCS transmit state diagram - Esp3 VEcToR state (with MII agcess)
Item Content
CTC#<Name |CTC _3.2.6 - PCS transmit state diagram - ESD2 VECTOR state (with MII access)
Purpose This CTC verifies that the IUT behaves while in the ESD3 VECTOR state.
Reference ISO/IEC/IEEE 8802-3:2021, 96.3.3.2, Figure 96-7 PCS transmit state diagram
Prerequisite |The LT shall be capable of capturing and decoding ternary symbols.

The link partner shall follow ISO/IEC/IEEE 8802-3:2021.

The test system shall be capable of controlling the MII signals of the IUT.

The LT's line tap shall allow the directional monitoring of the signalling to an oscilloscope.
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Table 38 (continued)
Item Content
Set-up The test system set-up shall be in accordance with Figure 6.
The test system shall be parameterized in accordance with the SUT-specific set-up parameters
(node's electronic data sheet).
Connect the MII of the IUT to the MII test system and the ISO/IEC/IEEE 8802-3:2021 interface of
the IUT to the link partner via the line tap.
Step 1. The UT shall configure the LT and the link partner such that the IUT establishes a valid link
while the MII test system is sending TXD = 0000,, TX_EN = FALSE and TX_ER = FALSE.
2. The LT shall instruct the MII test system to set TXxD = 0101,, TX EN = TRUE, and)TX| ER
= FALSE for 8 clock cycles, then set TXD = 0000,, TX EN = FALSE, and TX ER,\s) FALSE
for at least 3 clock cycles.
3. The LT shall monitor the transmissions from the IUT.
Iteration Not applicable
Expected After step 2: After exiting the TRANSMIT DATA state, the IUT transmits’Espl, ESD2, E$D3,
response and idle symbols.
Remark This CTC cannot be performed if direct access to the IUT MII sigiials is not available.
9.2.9 (CT(C_3.2.8 - PCS transmit state diagram - ErRR Esb1 VEcToRState (with MII access)
ISO/IEC/IHEE 8802-3:2021, Figure 96-7 - PCS transmit state diagram shows the valid transitions that
an ISO/IEJ/IEEE 8802-3:2021 device can take through the PCS-transmit state diagram. Regardlegds of
the transnjissions on the MII, once the IUT enters the ErRrESD1 VECTOR state the IUT should trangmit
EsD1, immgdiately transition to the ERR EsD2 VECTOR state, dnd transmit Esp2.
Table 39 sgecifies the CTC_3.2.8 - PCS transmit state-diagram - ERR EsD1 VECTOR state (with MII accgss).
Table 39 — CTC_3.2.8 - PCS transmit state diagram - ERR ESD1 VECTOR state (with MII access$)
Item Content
CTC # - Name |CTC_3.2.8 - PCS transmit.state diagram - ERR ESD1 VECTOR state (with MII access)
Purpose This CTC verifies that-the IUT behaves while in the ESD1 VECTOR state.
Reference ISO/1EC/IEEE 8802+3:2021, 96.3.3.2, Figure 96-7 PCS transmit state diagram
Prerequisjte |The LT shall becapable of capturing and decoding ternary symbols.
The link pdrtmer shall follow ISO/IEC/IEEE 8802-3:2021.
The LTi{sline tap shall allow the directional monitoring of the signalling to an oscilloscope.
Thétest system shall be capable of controlling the MII signals of the IUT.
Set-up The test system set-up shall be in accordance with Figure 6.
The test system shall be parameterized in accordance with the SUT-specific set-up parameters
(node's electronic data sheet).
Connect the MII of the IUT to the MII test system and the ISO/IEC/IEEE 8802-3:2021 interface of
the IUT to the link partner via the line tap.
Step 1. The UT shall configure the LT and the link partner such that the IUT establishes a valid link
while the MII test system is sending TXD = 0000,, TX EN = FALSE,and TX ER = FALSE.
2. The LT shall instruct the MII test system to set TXD = 0101,, TX EN = TRUE, and TX ER
= TRUE for 6 clock cycles, then set TXD = 0000,, TX EN = FALSE,and TX ER = FALSE for
at least 2 clock cycles.
3. The LT shall monitor the transmissions from the [UT.
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Table 39 (continued)

Item Content
Iteration a) REPEAT step 1 to step 3, except instruct the MII test system to set TXD = 0101,, TX EN =
TRUE, and TX_ER = TRUE for 5 clock cycles, then set TxD = 0000,, TX EN = FALSE, and
TX ER = FALSE for 1 clock cycle, and then set TX_EN = TRUE in step 2.
Expected After step 2: After exiting TRANSMIT DATA state, the [UT transmits ESD1, ESD2, and ERR
response ESD3.
After step 3 iteration a): After exiting TRANSMIT DATA state, the IUT transmits ESD1, ESD2,
and ERR ESD3.
Remark This CTC cannot be performed if direct access to the IUT MII signals is not available
9.2]10 CTC_3.2.9 - PCS transmit state diagram - ERR EsD2 VECTOR state (with MII access]
ISOfIEC/IEEE 8802-3:2021, Figure 96-7 — PCS transmit state diagram shows thevalid trangitions that
an }SO/IEC/IEEE 8802-3:2021 device can take through the PCS transmit state diagram. Regardless of
the|transmissions on the MII, once the IUT enters the ErRR Esp2 vecTor state the IUT should transmit
EsDp, immediately transition to the ERR EsD3 VECTOR state, and transmit®BrR ESD3.
Table 40 specifies the CTC_3.2.9 - PCS transmit state diagram - ERR &S52 VECTOR state (with MII access).
Tjable 40 — CTC_3.2.9 - PCS transmit state diagram - ERR 'Esb2 VECTOR state (with MI] access)
Item Content
CTC # - Name |CTC_3.2.9 - PCS transmit state diagram - ERR- ESD2 VECTOR state (with MII access)
Purlpose This CTC verifies that the IUT behaves while in the ERR ESD2 VECTOR state.
Reference ISO/IEC/IEEE 8802-3:2021, 96.3.3.2;Figure 96-7 PCS transmit state diagram
Prerequisite |The LT shall be capable of capturing and decoding ternary symbols.
The link partner shall follow ISO/IEC/IEEE 8802-3:2021.
The LT's line tap shall allow the directional monitoring of the signalling to an oscillgscope.
The test system shall be’capable of controlling the MII signals of the IUT.
Settup The test system setrup shall be in accordance with Figure 6.
The test systémi-shall be parameterized in accordance with the SUT-specific set-up parameters
(node's electronic data sheet).
Conneetthe MII of the IUT to the MII test system and the ISO/IEC/IEEE 8802-3:2021 [interface of
the lUT to the link partner via the line tap.
Step 1,-"The UT shall configure the LT and the link partner such that the IUT establishes|a valid link
while the MII test system is sending TXD = 0000,, TX EN = FALSE,and TX ER = FALSE.
2. The LT shall instruct the MII test system to set TXD = 0101,, TX EN = TRUE|and TX ER
= TRUE for 5 clock cycles, then set TXD = 0000,, TX EN = FALSE,and TX ER § FALSE for
atleast 2 clock cycles.
3. The LT shall monitor the transmissions from the IUT.
Iteration a) REPEAT step 1 to step 3, except instruct the MII test system to set TXD = 0101,, TX EN =
TRUE, and TX_ER = TRUE for 6 clock cycles, then set TxD = 0000,, TX EN = FALSE,and
TX ER = FALSE for 1 clock cycle, and then set TX_EN = TRUE in step 2.
Expected After step 2: After exiting the TRANSMIT DATA state,the IUT transmits ESD1, ESD2,and ERR
response ESD3.
After step 3 iteration a): After exiting the TRANSMIT DATA state, the IUT transmits ESD1, ESD2,
and ERR ESD3.
Remark This CTC cannot be performed if direct access to the IUT MII signals is not available.
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9.2.11 CTC_3.2.10 - PCS transmit state diagram - ERR ESD3 VECTOR state (with MII access)

ISO/IEC/IEEE 8802-3:2021, Figure 96-7 — PCS transmit state diagram shows the valid transitions that
an ISO/IEC/IEEE 8802-3:2021 device can take through the PCS transmit state diagram. Regardless of
the transmissions on the MII, once the IUT enters the ERR EsSD3 VECTOR state the IUT should transmit
ERR ESD3, immediately transition to the senD 1DLE state, and transmit IDLE.

Table 41 specifies the CTC_3.2.10 - PCS transmit state diagram - ErRR EsSD3 VECTOR state (with MII
access).

Table 41 — _ = i i - i s)
Item Content
CTC # - Name |CTC_3.2.10 - PCS transmit state diagram - ERR ESD3 VECTOR state (with MII access)
Purpose This CTC verifies that the IUT behaves while in the ERR ESD3 VECTOR state.

Reference ISO/IEC/IEEE 8802-3:2021, 96.3.3.2, Figure 96-7 PCS transmit state diagram
Prerequisjte |The LT shall be capable of capturing and decoding ternary symbols.
The link partner shall follow ISO/IEC/IEEE 8802-3:2021.

The LT's line tap shall allow the directional monitoring of the signalling to an oscilloscope.

The test system shall be capable of controlling the MII signals,of the IUT.

Set-up The test system set-up shall be in accordance with Figure-6.

The test system shall be parameterized in accordancexwith the SUT-specific set-up parameters
(node's electronic data sheet).

Connect the MII of the IUT to the MII test systenrand the ISO/IEC/IEEE 8802-3:2021 interfade of
the IUT to the link partner via the line tap.

Step 1. The UT shall configure the LT and thelink partner such that the [UT establishes a valid link
while the MII test system is sending ™xD = 0000,, TX EN = FALSE,and TX ER = FAISE.

2. The LT shall instruct the MIL test system to set TxD = 0101,, TX EN = TRUE, and [[X
ER = TRUE for 8 clock cyclesythen set TXD = 0000,, TX EN = FALSE,and TX ER = FALSE
for at least 3 clock cycles.

3. The LT shall monitofthe transmissions from the IUT.

Iteration Not applicable

Expected After step 2: After exiting the TRANSMIT DATA state, the IUT transmits ESD1, ESD2, ERR
response ESD3, and IDLE.

Remark This CTC cannot be performed if direct access to the IUT MII signals is not available.

9.3 PCS| Group 3 PCS receive (with MII access)

9.3.1 Ovierview

The CTCs specified in 9.3 verify the PCS receive defined for [SO/IEC/IEEE 8802-3:2021 capable PHYs in
ISO/IEC/IEEE 8802-3:2021, 96.3.4.

9.3.2 CTC_3.3.1 - PCSreceive signalling (with MII access)

This CTC is designed to ensure that the IUT decodes the ISO/IEC/IEEE 8802-3:2021 signalling during
training, idle transmission, and data transmission.

Table 42 specifies the CTC_3.3.1 - PCS receive signalling (with MII access).
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Table 42 — CTC_3.3.1 - PCS receive signalling (with MII access)

Content
CTC_3.3.1 - PCSreceive signalling (with MII access)
This CTC verifies that the PCS decodes ISO/IEC/IEEE 8802-3:2021 signalling.
ISO/IEC/IEEE 8802-3:2021, 96.3.4 PCS receive
The LT shall be capable of transmitting ternary symbols in either interleave order.

The LT as a link partner shall follow ISO/IEC/IEEE 8802-3:2021.

The LT's line tap shall allow the directional monitoring of the signalling to an oscilloscope.

Item
CTC # - Name
Purpose

Reference

Prerequisite

Settup The test system set-up shall be in accordance with Figure 6.

The test system shall be parameterized in accordance with the SUT-specificsetsip parameters

(node's electronic data sheet).

The UT shall connect the [UT to the link partner via the line tap.
Step 1. The UT shall configure the IUT as MASTER and the link partner'as SLAVE.

2.

The UT shall connect the IUT to a link partner and configtire both devices

training and establish a link. Monitor the managementdndications from the IUT.

The UT shall connect the IUT to a link partner, establish a link, and configy
partner to transmit valid PHY frames to the IUT. Monitor the management
from the IUT.

The UT shall connect the IUT to a link partner, establish a link, and configy
partner to transmit idle without PHY frames. Monitor the management indic
the IUT.

The UT shall configure the IUT as'SLAVE and the link partner as MASTER.

The UT shall connect the IUT to a link partner and configure both devices

training and establish a link. Monitor the management indications from the IUT.

The UT shall conneet-the IUT to a link partner, establish a link, and configy
partner to transmit valid PHY frames to the IUT. Monitor the management

to perform

re the link
indications

re the link

tions from

to perform

re the link
indications

from the IUT.

8. The UT shall connect the IUT to a link partner, establish a link, and configyre the link
partner to’ transmit idle without PHY frames. Monitor the management indications from
the IUT

Not applicable
Aftep step 2:

Iteration

Exy:cted The IUT accepts the idle pattern and establishes a link.

response

After step 3: The IUT indicates link and receives PHY frames.

After step 4: The IUT indicates reception of idle and maintain the link.

After step 6: The IUT accepts the idle pattern and establish a link.

The T indicateslink and cshaould rocoive valid PHY framag

After ston 7-
134

After step 8: The IUT indicates reception of idle and maintain the link.

Remark None

9.3.3 CTC_3.3.2 - PCS automatic polarity detection (with MII access)

ISO/IEC/IEEE 8802-3:2021, 96.3.4.4 - PCS receive automatic polarity detection states that the IUT shall
automatically detect the polarity of the received signal.

Table 43 specifies the CTC_3.3.2 - PCS automatic polarity detection (with MII access).
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Table 43 — CTC_3.3.2 - PCS automatic polarity detection (with MII access)

Item Content
CTC # - Name |CTC_3.3.2 - PCS automatic polarity detection (with MII access)
Purpose This CTC verifies that the PCS detects polarity.
Reference ISO/IEC/IEEE 8802-3:2021, 96.3.4.4 PCS receive automatic polarity detection
Prerequisite |The LT shall be capable of transmitting ternary symbols in either interleave order.
The LT as a link partner shall follow ISO/IEC/IEEE 8802-3:2021.
The LT's line tap shall allow the directional monitoring of the signalling to an oscilloscope.
The IUT shall support automatic polarity detection.
Set-up The test system set-up shall be in accordance with Figure 6.
The test system shall be parameterized in accordance with the SUT-specific set-up-parameters
(node's electronic data sheet).
The UT shall connect the IUT to the link partner via the line tap.
Step 1. The UT shall connect the IUT to the link partner, transmit several PHY¥ frames and obsdrve
that the link has been established.
2. The LT shall switch the polarity by reversing the pair connecting the IUT to the link
partner and transmit several PHY frames and observe thatthe link has been established.
Iteration Not applicable
Expected After step 2: The IUT establishes a link regardless-of the receive polarity.
response
Remark The IUT automatic polarity detection is an optional function. This CTC cannot be completdd if
the IUT does not implement automatic polarity detection.
9.3.4 CT[C_3.3.3 - PCS receive ssp (with MII access)
The IUT shipuld accept PHY frames with a validgsp of (0,0), (0,0), (0,0).
Table 44 specifies the CTC_3.3.3 - PCS recéive ssp (with MII access).
Table 44 — CTC,3.3.3 - PCS receive ssp (with MII access)
Item Content
CTC # - Name |CTC_3.3.3 - PGSTeceive ssD (with MII access)
Purpose This CTC verifies that the PCS accepts PHY frames with a valid ssbp.
Reference ISO/IECHEEE 8802-3:2021:
— Figure 96-10 PCS receive state diagram;
~*~96.3.4.2 PCS receive symbol decoding.
Prerequisite~)| The LT shall be capable of transmitting ternary symbols in either interleave order.
The LT as a link partner shall follow ISO/IEC/IEEE 8802-3:2021.
The LT's line tap shall allow the directional monitoring of the signalling to an oscilloscope.
Set-up The test system set-up shall be in accordance with Figure 6.
The test system shall be parameterized in accordance with the SUT-specific set-up parameters
(node's electronic data sheet).
The UT shall connect the IUT to the link partner via the line tap.
Step 1. The LT shall transmit PHY frames with a valid ssbD to the IUT while monitoring the IUT
transmissions and counters.
Iteration Not applicable
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Table 44 (continued)

Item Content
Expected After step 1: The IUT accepts all PHY frames.
response
Remark None

9.3.
The

5 CTC_3.3.4 - PCS receive esp (with MII access)

IUT should accept the frame with a valid £sp of (0,0), (0,0), (1,1).

Table 45 specifies the CTC_3.3.4 - PCS receive esp (with MII access).

Table 45 — CTC_3.3.4 - PCS receive esp (with MII access)

Item Content
CTC # - Name |CTC_3.3.4 - PCS receive £sD (with MII access)
Pufpose This CTC verifies that the PCS accepts a frame with a valid Esp:

Reference ISO/IEC/IEEE 8802-3:2021:

— Figure 96-10 PCS receive state diagram;

— 96.3.4.2 PCS receive symbol decoding.

Pre

requisite |The LT shall be capable of transmitting ternary symbols in either interleave order.
The LT as a link partner shall follow ISO/IEC/IEEE 8802-3:2021.

The LT's line tap shall allow the directignnial monitoring of the signalling to an oscill¢scope.
Settup The test system set-up shall be in accordance with Figure 6.
The test system shall be parametérized in accordance with the SUT-specific set-up parameters
(node's electronic data sheet),
The UT shall connect the lJTto the link partner via the line tap.
Step 1. The LT shall trangmit valid PHY frames to the IUT while monitoring the IUT transmissions
and counters.
Iteration Not applicable
Expected After step 1: The IUT accepts all PHY frames.
reqbonse
Refnark None

9.3

ISO
the
the

6 CTC_3.3.5— PCSreceive ErRR EsD3 (with MII access)

[EC/IEEE8B802-3:2021, Figure 96-10 - PCS receive state diagram shows that the [UT tr4
Rx_ERROR state and ISO/IEC/IEEE 8802-3:2021, 96.3.4.2 - PCS receive symbol decoding
[UT shall set pcs_rx_er = TRUE upon reception of ERR ESD3.

Table 46 specifies the CTC_3.3.5 - PCS receive ErRrR EsD3 (with MII access).

Table 46 — CTC_3.3.5 - PCSreceive ErRr EsD3 (with MII access)

nsitions to
states that

Item Content

CTC # - Name |CTC_3.3.4 - PCS receive £sD (with MII access)

Purpose This CTC verifies that the PCS indicates reception of an error upon reception of ERR

ESD3.

Reference ISO/IEC/IEEE 8802-3:2021:

— Figure 96-10 PCS receive state diagram;

— 96.3.4.2 PCS receive symbol decoding.
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Table 46 (continued)
Item Content
Prerequisite |The LT shall be capable of transmitting ternary symbols in either interleave order.
The LT as a link partner shall follow ISO/IEC/IEEE 8802-3:2021.
The LT's line tap shall allow the directional monitoring of the signalling to an oscilloscope.
Set-up The test system set-up shall be in accordance with Figure 6.
The test system shall be parameterized in accordance with the SUT-specific set-up parameters
(node's electronic data sheet).
The UT shall connect the IUT to the test system via the line tap.
Step 1. The LT shall transmit a frame with ERR EsSD3 to the IUT while monitoring~the [UT
transmissions and counters.
Iteration Not applicable
Expected After step 1: The IUT sets MII signal RX_ER to TRUE.
response
Remark None
9.3.7 CT[C_3.3.6 - PCS reception of stuff bits (with MII access)
ISO/IEC/IHEE 8802-3:2021, 96.3.4.2 - PCS receive symbol decodingstates that the IUT shall disdard

stuff bits that are inserted during the 4B/3B transmit process.

Table 47 sy

ecifies the CTC_3.3.6 — PCS reception of stuff bits (with MII access).

Table 47 — CTC_3.3.6 - PCS reception of stuff bits (with MII access)

Item Content

CTC # - Najme |CTC_3.3.6 - PCS reception of stuff bits{with MII access)

Purpose This CTC verifies that the PCS removes stuff bits during the 3B4B conversion for MII data.

Reference ISO/IEC/IEEE 8802-3:2021, 96.3.4.2 PCS receive symbol decoding

Prerequisite |The LT shall be capable of transmitting ternary symbols in either interleave order.

The LT as a link partner shall follow ISO/IEC/IEEE 8802-3:2021.
The LT's line tap shall allow the directional monitoring of the signalling to an oscilloscope.

Set-up The test systenrSet-up shall be in accordance with Figure 6.

The test syStem shall be parameterized in accordance with the SUT-specific set-up parameters
(node's €leetronic data sheet).
ThedT'shall connect the IUT to the link partner via the line tap.

Step L.\ The LT shall transmit PHY frames of several lengths that are a multiple of 3 (when including
8 bytes for preamble), including but not limited to 64 bytes and 67 bytes, to the I[UT while
monitoring the IUT transmissions and counters.

2. The LT shall transmit PHY frames of several lengths that are 1 more than a multiple of 3
(when including 8 bytes for preamble), including but not limited to 66 bytes and 69 bytes,
to the IUT while monitoring the IUT transmissions and counters.

3. The LT shall transmit PHY frames of several lengths that are 2 more than a multiple of 3
(when including 8 bytes for preamble), including but not limited to 65 bytes and 68 bytes,
to the IUT while monitoring the IUT transmissions and counters.

Iteration Not applicable

Expected After step 1: The IUT accepts all PHY frames.

response

Remark None
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8 CTC_3.3.7 - PCS de-interleave ternary pairs (with MII access)

ISO/IEC/IEEE 8802-3:2021, 96.3.3.3.10 - Generation of symbol sequence states that the IUT shall de-
interleave the serial stream of ternary symbols as (ta_, T8 )or (TB,, T2 )to match the interleave order
of the transmitter.

Table 48 specifies the CTC_3.3.7 - PCS de-interleave ternary pairs (with MII access).

Table 48 — CTC_3.3.7 - PCS de-interleave ternary pairs (with MII access)

Item Content
CTC # - Name |CTC_3.3.7 - PCS de-interleave ternary pairs (with MII access)
Purlpose This CTC verifies that the PCS receiver de-interleaves the received ternary.Symbdls in either
ordering.
Reference ISO/IEC/IEEE 8802-3:2021, 96.3.3.3.10 Generation of symbol sequence
Prgrequisite |The LT shall be capable of transmitting ternary symbols in either interleave order.
Settup The test system set-up shall be in accordance with Figure 5.
The test system shall be parameterized in accordance with the. SUT-specific set-up parameters
(node's electronic data sheet).
The LT shall connect the IUT to the test system.
Step 1. The UT shall configure the LT to interleave tHe'serial stream of ternary symbgls as (T2,
TB,).
2. The UT shall connect the IUT to the LT perform training, establish a link, anpd transmit
PHY frames. The LT shall monitor theimanagement indications from the I[UT.
Iteration a) REPEAT step 1 to step 2, but configure the LT to interleave the serial strean] of ternary
symbols as (TB,, TA.).
Expected After step 2: The IUT establishes a valid link and receives the transmitted PHY ffames.
re%onse After step 2 iteration a): The [UT establishes a valid link and receives the transmitted PHY frames.
Remnark None
9.4 PCS - Group 4: PCS receive state diagram (with MII access)
9.4]1 Overview
The CTCs specified in'\94 verify the PCS receive state diagram defined for ISO/IEC/IEEE 8802-3:2021
cappble PHYs in [SO/TEC/IEEE 8802-3:2021, 96.3.4.

9.4

ISO
an |

2 CTC:3,4.1 - PCS receive state diagram (with MII access) - 1DLE state

IEC/IEEE 8802-3:2021, Figure 96-10 - PCS receive state diagram shows the valid tran;
SO/IEC/IEEE 8802-3:2021 device can take through the PCS receive state diagram. The

itions that
[UT should

remn

Tab

. 1 DI . R
dlT' T UIC ITDLE StALC WIHIC TULS TCLCIVIIIE TUIC,

le 49 specifies the CTC_3.4.1 - PCS receive state diagram (with MII access) - 1pLE state.

Table 49 — CTC_3.4.1 - PCS receive state diagram (with MII access) - 1pLE state

Item Content
CTC # - Name |CTC_3.4.1 - PCSreceive state diagram (with MII access) - IDLE state
Purpose This CTC verifies that the IUT behaves while in the IDLE state.
Reference ISO/IEC/IEEE 8802-3:2021, Figure 96-10 - PCS receive state diagram
Prerequisite |The LT shall be capable of transmitting ternary symbols.
The LT shall be capable of capturing the MII signals from the IUT.
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Table 49 (continued)
Item Content

Set-up The test system set-up shall be in accordance with Figure 6.

The test system shall be parameterized in accordance with the SUT-specific set-up parameters
(node's electronic data sheet).
The UT shall connect the IUT to the LT via the ISO/IEC/IEEE 8802-3:2021 and MII interfaces.

Step 1. The UT shall configure the LT such that the IUT establishes a valid link while the test

system is sending a valid idle.
2. The UT shall instruct the LT to send three ssp symbols.
3. The LT shall monitor the MII transmissions from the IUT.
Iteration a) REPEAT step 1 to step 3, except that the UT shall instruct the LT to send a tefnary synjbol
that does not represent ssp1 or a valid idle code in step 2.
Expected After step 2: The IUT sets Rx_DV = TRUE and RXD = 0101, for twoclock cycles, then
response RXD = Xxx1, where Xis determined by the test pattern sent from the LT-transmit station.
After step 3 iteration a): The IUT sets RX_ER = TRUE.
Remark This CTC cannot be performed if direct access to the IUT MII signals-is not available.

9.4.3 CT[C_3.4.2 - PCSreceive state diagram (with MII access) - CHECK SSD2 state

ISO/IEC/IHEE 8802-3:2021, Figure 96-10 - PCS receive state diagram shows the valid transitions that

an ISO/IEC/IEEE 8802-3:2021 device can take through the PCS¥eceive state diagram. Once the IUT {s in

the cHECK [psD2 state, it should transition to the cueEck ssp3 state if it receives ssp2 or transition to|the

BAD SsD state if it receives anything else.

Table 50 specifies the CTC_3.4.2 - PCS receive state diagram (with MII access) - CHECK SSD2 state.
Tablg 50 — CTC_3.4.2 - PCS receive state diagram (with MII access) - CHECK SSD2 state
Item Content

CTC # - Name |CTC_3.4.2 - PCS receive state'diagram (with MII access) - CHECK SSD2 state
Purpose This CTC verifies that the TUT behaves while in the CHECK SSD2 state.
Reference ISO/IEC/IEEE 8802-3:2021, Figure 96-10 - PCS receive state diagram
Prerequisjte |The LT shall be€apable of transmitting ternary symbols.
The LT shallbe capable of capturing the MII signals from the IUT.
Set-up The testSystem set-up shall be in accordance with Figure 6.
Thedfest system shall be parameterized in accordance with the SUT-specific set-up parameters
(nmode's electronic data sheet).
The UT shall connect the IUT to the LT via the ISO/IEC/IEEE 8802-3:2021 and MII interfaceg.
Step 1 The UT shall r‘nnfignrn the LT such that the TUT establishes a valid link while the test
system is sending a valid idle.
2. The UT shall instruct the LT to send three SsSp symbols.
3. The LT shall monitor the MII transmissions from the [UT.
Iteration a) REPEAT step 2 to step 3, except that the UT shall instruct the LT to send ssp1 followed by a
ternary symbol other than ssp2 in step 2.
Expected After step2:  TheIUT setsRX DV = TRUEand RXD = 0101,.
response . .
After step 3 iteration a): The IUT sets RX_ER = TRUE.
Remark This CTC cannot be performed if direct access to the IUT MII signals is not available.
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9.4.4 C(CTC_3.4.3 - PCSreceive state diagram (with MII access) - CHECK SSD3 state

ISO/IEC/IEEE 8802-3:2021, Figure 96-10 - PCS receive state diagram shows the valid transitions that
an ISO/IEC/IEEE 8802-3:2021 device can take through the PCS receive state diagram. Once the IUT is in
the cueEck ssD3 state, it should transition to the ssp state if it receives ssp3 or transition to the Bap ssp
state if it receives anything else.

Table 51 specifies the CTC_3.4.3 - PCS receive state diagram (with MII access) - CHECK SSD3 state.

Table 51 — CTC_3.4.3 - PCS receive state diagram (with MII access) - CHECK SSD3 state

Item Content
CTC # - Name |CTC_3.4.3 - PCS receive state diagram (with MII access) - CHECK SSD3 state
Pufpose This CTC verifies that the IUT behaves while in the CHECK sSD3 state.
Reference ISO/IEC/IEEE 8802-3:2021, Figure 96-10 - PCS receive state diagram
Prdrequisite |The LT shall be capable of transmitting ternary symbols.
The LT shall be capable of capturing the MII signals from the IUT.
Settup The test system set-up shall be in accordance with Figure 6,
The test system shall be parameterized in accordance with the SUT-specific set-up parameters
(node's electronic data sheet).
The UT shall connect the IUT to the LT via the ISO/IEC/IEEE 8802-3:2021 and MII infterfaces.
Step 1. The UT shall configure the LT such that'the IUT establishes a valid link whiile the test
system is sending valid idle.
2. The UT shall instruct the LT to send{three ssp symbols.
3. The LT shall monitor the MII transmissions from the IUT.
Iteration a) REPEAT step 2 to step 3, except that the UT shall instruct the LT to send 2 SgED symbols
followed by a ternary symbol other than ssp3 in step 2.
Expected After step 2: The IUT sefsrRx DV = TRUEand RXD = 0101,.
re%)onse After step 3 iteration a).)The IUT sets RX_ER = TRUE.
Remark This CTC cannotbe'performed if direct access to the [UT MII signals is not available

9.4|5 CTC_3.4.4 - PCS receive state diagram (with MII access) - SSD state

The IUT is compatible.with ISO/IEC/IEEE 8802-3:2021. Once the IUT enters the ssp state it should set

the[transition to the ®IrRsT ssp state independent of the received content.

Table 52 specifies the CTC_3.4.4 - PCS receive state diagram (with MII access) - SSD state.

Table 52 — CTC_3.4.4 - PCS receive state diagram (with MII access) - SSD state
Item Content
CTC # - Name |CTC_3.4.4 - PCSreceive state diagram (with MII access) - SSD state
Purpose This CTC verifies that the IUT behaves while in the ssSD state.
Reference ISO/IEC/IEEE 8802-3:2021, Figure 96-10 - PCS receive state diagram
Prerequisite |The LT shall be capable of transmitting ternary symbols.
The LT shall be capable of capturing the MII signals from the IUT.
Set-up The test system set-up shall be in accordance with Figure 6.

The test system shall be parameterized in accordance with the SUT-specific set-up parameters
(node's electronic data sheet).

The UT shall connect the IUT to the LT via the ISO/IEC/IEEE 8802-3:2021 and MII interfaces.
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Table 52 (continued)

Item Content
Step 1. The UT shall configure the LT such that the IUT establishes a valid link while the test
system is sending valid idle.
2. The UT shall instruct the LT to send three ssp symbols followed by a ternary symbol for
010,.
3. The LT shall monitor the MII transmissions from the [UT.
Iteration a) REPEAT step 2 to step 3, except instruct LT to send three Ssp symbols followed by a
Ternary symbol for data 000, 1N Step 2.
b) REPEAT step 2 to step 3, except instruct the LT to send three ssp symbols followed'by|the
ternary symbol for sSp1 in step 2.
Expected After step 3: The IUT transitions to FIRST SSDand sets RX_ DV = TRUE and,RXD' = 0101,.
response After step 3 iteration a): The IUT transitions to FIRST SSD and sets RX DV i< TRUE and Rxp
0101,.
After step 3 iteration b): The IUT transitions to FIRST SSD and sets KX)DV = TRUE and RXp
0101,.
Remark This CTC cannot be performed if direct access to the IUT MII signals is not available.
9.4.6 CT[C_3.4.5 - PCS receive state diagram (with MII access) #BAD SSD state
ISO/IEC/IHEE 8802-3:2021, Figure 96-10 - PCS receive state diagram shows the valid transitions that
an ISO/IEJ/IEEE 8802-3:2021 device can take through the PES receive state diagram. The [UT engers
the Bap sdp state upon reception of an error in the 1pLE, XGHECK $SD2, or CHECK SsD3 states. While in
BaD ssD thp IUT sets rx_ER = TRUE. The IUT waits for ch&ek idle = TRUE to transition back to the jprE
state. The JUT should set check_idle = TRUE upon reception of 6 consecutive valid idle symbols.
Table 53 specifies the CTC_3.4.5 - PCS receive statediagram (with MII access) - BAD SSD state.
Table 53 — CTC_3.4.5 - PCS receive state diagram (with MII access) - BAD SSD state
Item Content
CTC # - Najme |CTC_3.4.5 - PCS receive-state diagram (with MII access) - BAD SSD state
Purpose This CTC verifiesthat the IUT behaves while in the BAD sSD state.
Reference ISO/IEC/IEEE.8802-3:2021:
— Figur€ 96-10 - PCS receive state diagram;
— 96,3:4.1.1 Variables.
Prerequisjte |TheLT shall be capable of transmitting ternary symbols.
The LT shall be capable of capturing the MII signals from the IUT.
Set-up The test system set-up shall be in accordance with Figure 6
The test system shall be parameterized in accordance with the SUT-specific set-up parameters
(node's electronic data sheet).
The UT shall connect the IUT to the LT via the ISO/IEC/IEEE 8802-3:2021 and MII interfaces.
Step 1. The UT shall configure the LT such that the IUT establishes a valid link while the test
system is sending valid idle.
2. The UT shall instruct the LT to send several ternary symbols that do not represent ssb or
valid idle.
3. The LT shall monitor the MII transmissions from the IUT.
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Table 53 (continued)

Item Content
Iteration a) REPEAT step 2 to step 3, except that the UT shall instruct the LT to send ssbD followed by
several ternary symbols that do not represent ssp or valid idle in step 2.
b) REPEAT step 2 to step 3, except that the UT shall instruct the LT to send 2 ssSD symbols
followed by several ternary symbols that do not represent ssp or valid idle in step 2.
c) REPEAT step 2 to step 3, except instruct the test system to transmit a ternary symbol that
does not represent ssp or valid idle, followed by 1 idle symbol and a valid frame in step 2.
d) REPEAT iteration c), except send additional idle symbols before the frame until the IUT is
observed to accept the frame.
e) REPEAT iteration c) and d), except send an SSD symbol, 1 ternary symbol thpt does not
represent ssD or valid idle, 1 idle symbol, and a valid frame in step.2¢Increase the number
of idle symbols until the IUT is observed to accept the frame in step 3.
f) REPEAT iteration c) and d), except send 2 SSD symbols, 1(terhary symbol thpt does not
represent SsD or valid idle, 1 idle symbol, and a valid frame in step 2. Increase the number
of idle symbols until the IUT is observed to accept the frame in step 3.
Exgpected After step 2: The IUT sets RXx_ER = TRUE while in theBAD SsD state.
response After step 3 iteration a): The IUT sets Rx_ER = TRuE4hile in the BAD SSD state.
After step 3 iteration b): The IUT sets RX_ER = TRUE while in the BAD SSD state.
After step 3 iteration d): The IUT accepts the.frame upon reception of 6 idle symbdls after the
non-ssb and non-idle symbol.
After step 3 iteration e): The IUT accepts'the frame upon reception of 6 idle symbdls after the
non-ssb and non-idle symbol.
After step 3 iteration f): The [UT-accepts the frame upon reception of 6 idle symbdls after the
non-ssb and non-idle symbol
Remark This CTC cannot be performeéd if direct access to the IUT MII signals is not available
9.4]7 CTC_3.4.6 - PCS receive state diagram (with MII access) - FIRST SSD state
ISOJIEC/IEEE 8802-3:2021,Figure 96-10 - PCS receive state diagram shows the valid transitions that an
ISOfIEC/IEEE 8802-3:2021 device can take through the PCS receive state diagram. Regardless of what
is bping received, once/the’IUT enters the FIRsT ssb state it should set rx_data = 101, and tijansition to
the|seconD ssp state;
Table 54 specifiésthe CTC_3.4.6 - PCS receive state diagram (with MII access) - FIRST SSD state.
Table:54 — CTC_3.4.6 - PCS receive state diagram (with MII access) - FIRST SSD §tate
Item Content
CTCH—=Name [CTC-326 - PCSTeceive State dfagram (witir MiTaccess) - FIRSTSSDstate
Purpose This CTC verifies that the IUT behaves while in the FIRST ssD state.
Reference ISO/IEC/IEEE 8802-3:2021, Figure 96-10 - PCS receive state diagram
Prerequisite |The LT shall be capable of transmitting ternary symbols.
The LT shall be capable of capturing the MII signals from the IUT.
Set-up The test system set-up shall be in accordance with Figure 6.

(node's electronic data sheet).

The test system shall be parameterized in accordance with the SUT-specific set-up parameters

The UT shall connect the IUT to the LT via the ISO/IEC/IEEE 8802-3:2021 and MII interfaces.
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Table 54 (continued)
Item Content
Step 1. The UT shall configure the LT such that the IUT establishes a valid link while the test
system is sending valid idle.
2. The UT shall instruct the LT to send three ssb symbols followed by ternary symbols for
010,and 101,.
3. The LT shall monitor the MII transmissions from the IUT.
Iteration a) REPEAT step 2 to step 3, except that the UT shall instruct the LT to send three Ssp symbols
followed Dy the ternary symbols for 101, and 000, 1N Step 2.
b) REPEAT step 2 to step 3, except that the UT shall instruct the LT to send three sspsymbols
followed by the ternary symbols for 010, and sSD1 in step 2.
Expected After step 2: The IUT setsRx_ DV = TRUE and RXD = 0101,.
response After step 3 iteration a): The IUT sets RX_ DV = TRUEand RXD = 0101,.
After step 3 iteration b): The IUT setsRXx DV = TRUEand RXD = 0101,.
Remark This CTC cannot be performed if direct access to the IUT MII signals-is.not available.

9.4.8 CT[C_3.4.7 - PCS receive state diagram (with MII access) - SECOND SSD state

ISO/IEC/IHEE 8802-3:2021, Figure 96-10 — PCS receive state diagramvshows the valid transitions that
an ISO/IE(/IEEE 8802-3:2021 device can take through the PCS-receive state diagram. Regardless of
what is bejng received, once the IUT enters the seconp ssp $tate it should set rx _data = 010, pnd

transition fo the THIRD ssD state.

Table 55 specifies the CTC_3.4.7 - PCS receive state diagram (with MII access) - SECOND SSD state.

Tabld 55 — CTC_3.4.7 - PCS receive state diagram (with MII access) - SECOND SSD state

Item

Content

CTC # - Najme |CTC_3.4.7 - PCS receive state didgram (with MII access) - SECOND SSD state

Purpose This CTC verifies that the [UT behaves while in the SECOND sSD state.

Reference ISO/IEC/IEEE 8802-3:2021, Figure 96-10 - PCS receive state diagram

Prerequisite |The LT shall be capable of transmitting ternary symbols.

The LT shall be capable of capturing the MII signals from the IUT.

Set-up The test system set-up shall be in accordance with Figure 6.

The test System shall be parameterized in accordance with the SUT-specific set-up paramefers
(nod€'s‘electronic data sheet).

The UT shall connect the IUT to the LT via the ISO/IEC/IEEE 8802-3:2021 and MII interfaceg.

Step 1. The UT shall configure the LT such that the IUT establishes a valid link while the fest
system is sending valid idle
2. The UT shall instruct the LT to send three ssp symbols, and then ternary symbols for
010,, 101, and 010.,.
3. The LT shall monitor the MII transmissions from the [UT.
Iteration a) REPEAT step 2 to step 3, except that the UT shall instruct the LT to send three ssp symbols,
and then ternary symbols for 010,, 101,,and 000, in step 2.
b) REPEAT step 2 to step 3, except that the UT shall instruct the LT to send three sSD symbols,
and then ternary symbols for 010,, 101,, and the ternary symbol for ssp1 in step 2.
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Table 55 (continued)

Item Content
Expected After step 2: The IUT setsRX_DV = TRUE and RXD = 0101,.
response After step 3 iteration a): The IUT setsRX DV = TRUEand RXD = 0101,.
After step 3 iteration b): The IUT sets RX_DV = TRUEand RXD = 0101,.
Remark This CTC cannot be performed if direct access to the IUT MII signals is not available.
9.4.9 (CTC_3.4.8 - PCS receive state diagram (with MII access) - THIRD SSD state
ISOJIEC/IEEE 8802-3:2021, Figure 96-10 - PCS receive state diagram shows the valid trangitions that
an |SO/IEC/IEEE 8802-3:2021 device can take through the PCS receive state diagrafiy 'Orjce the IUT
entérs the THIRD ssbD state it should set rx_data = 101, and transition to the caecx” Espp state if it
rec¢ives EsD, or transition to the paTa state if it receives anything but £sp.
Table 56 specifies the CTC_3.4.8 - PCS receive state diagram (with MII access) *~THIRD SSD gtate.
Table 56 — CTC_3.4.8 - PCS receive state diagram (with MII access) - THIRD SSD state
Item Content
CTC # - Name |CTC_3.4.8 - PCS receive state diagram (with MII accéss) - THIRD SSD state
Purlpose This CTC verifies that the IUT behaves while in the PHIRD sSD state.
Reference ISO/IEC/IEEE 8802-3:2021, Figure 96-10 - PCSeceive state diagram
Prerequisite |The LT shall be capable of transmitting ternatry symbols.
The LT shall be capable of capturing the\MII signals from the IUT.
Settup The test system set-up shall be in.aceordance with Figure 6.
The test system shall be parameterized in accordance with the SUT-specific set-up parameters
(node's electronic data sheet):
The UT shall connect the JUT to the LT via the ISO/IEC/IEEE 8802-3:2021 and MII irfterfaces.
Step 1. The UT shall configure the LT such that the IUT establishes a valid link whiile the test
system is sendiing valid idle.
2. The UT shall instruct the LT to send three ssb symbols, the ternary symbols for 010,,
101,,~0r0,, 101,, 010, and several ternary symbols representing data.
3. TheLT shall monitor the MII transmissions from the IUT.
Iteration a) C 'REPEAT step 2 to step 3, except that the UT shall instruct the LT to send three s§D symbols,
the ternary symbols for 010, and 101,, 010,,and ESD1 in step 2.
b) REPEAT step 2 to step 3, except that the UT shall instruct the LT to send three s|sD symbols
and several ternary symbols for 000, in step 2.
Expected Afterstep2:  The IUT sets Rx DV = TRUE and RXD = 0101, for six clock cycl¢s and then
reiinncp transmits data
After step 3 iteration a): The IUT sets RXx_DvV = TRUE and RXD = 0101, for four clock cycles.
After step 3 iteration b): The IUT sets RXx_ DV = TRUE and RXD = 0101, for two clock cycles, RXD
= 0001, for one clock cycle, and then several clock cycles of RXD = 0000,.
Remark This CTC cannot be performed if direct access to the IUT MII signals is not available.
9.4.10 CTC_3.4.9 - PCS receive state diagram (with MII access) - DATA state

ISO/IEC/IEEE 8802-3:2021, Figure 96-10 - PCS receive state diagram shows the valid transitions that
an ISO/IEC/IEEE 8802-3:2021 device can take through the PCS receive state diagram. Once the IUT
enters the pATA state, it should not exit until it receives Esp1.

Table 57 specifies the CTC_3.4.9 - PCS receive state diagram (with MII access) - DATA state.

©IS

02021 - All rights reserved

65


https://standardsiso.com/api/?name=3a6bbd371dfc1fe318d5fe8fac56fa81

ISO 21111-6:2021(E)

Table 57 — CTC_3.4.9 - PCS receive state diagram (with MII access) - DATA state

Item Content

CTC # - Name |CTC_3.4.9 - PCS receive state diagram (with MII access) - DATA state

Purpose This CTC verifies that the IUT behaves while in the DATA state.

Reference ISO/IEC/IEEE 8802-3:2021, Figure 96-10 - PCS receive state diagram

Prerequisite |The LT shall be capable of transmitting ternary symbols.

The LT shall be capable of capturing the MII signals from the IUT.

Set-up The test system set-up shall be in accordance with Figure 6.

The test system shall be parameterized in accordance with the SUT-specific set-up paramefers
(node's electronic data sheet).
The UT shall connect the IUT to the LT via the ISO/IEC/IEEE 8802-3:2021 and MILinteffaceg.

Step 1. The UT shall configure the LT such that the IUT establishes a valid linkiwhile the fest

system is sending valid idle.

2. The UT shall instruct the LT to send three ssp symbols, the ternary symbols for 01{0,,
101,, 010,, 101,, 010, and several ternary symbols representing data, followed by
ESDL.

3. The LT shall monitor the MII transmissions from the [UT:

Iteration a) REPEAT step 2 to step 3, except that the UT shall instractthe LT to send three ssp symblols,

the ternary symbols for 010,, 101,, 010, and ESD¥ in step 2.

b) REPEAT iteration a), sending additional data before the EsD1 in step 2.

Expected After step 2: The IUT sets Rx_DV = TRUE andRXD = 0101, for 6 clock cycles and then trgns-

response mits data, before setting RX DV = FALSE andRXD = 0000,.

After step 3 iteration a): The IUT sets RX ;0¥ = TRUE and RXD = 0101, for 4 clock cycles.
After step 3 iteration b): The IUT sets®x DV = TRUE and RXD = 0101, for 4 clock cycles gnd
transmits the data sent before theEsD:

Remark In iteration b) the IUT cannot transmit 1 or 2 of the bits sent prior to the ESD because they can be
received as stuff bits during the.3B4B conversion. This CTC cannot be performed if direct acqess
to the IUT MII signals is not available.

9.4.11 CT(C_3.4.10 - PCS receive 'state diagram (with MII access) - CHECK ESD2 state

ISO/IEC/IHEE 8802-3:2021, Figure 96-10 - PCS receive state diagram shows the valid transitions that

an ISO/IE(/IEEE 8802-3:2021 device can take through the PCS receive state diagram. Once the [[UT

enters the cHECK EsD2 state, it should transition to cHECk ESD3 upon reception of Esp2 or transitiop to

BaD END if it receives anything other than esp2.

Table 58 specifiesithe CTC_3.4.10 - PCS receive state diagram (with MII access) - CHECK ESD2 state
Table 58— CTC 3.4.10 - PCS receive state diagram (with MII access) - CHECK ESD2 state

Item Content

CTC # - Name |CTC_3.4.10 - PCS receive state diagram (with MII access) - CHECK ESD2 state

Purpose This CTC verifies that the IUT behaves while in the CHECK ESD2 state.

Reference ISO/IEC/IEEE 8802-3:2021, Figure 96-10 - PCS receive state diagram

Prerequisite |The LT shall be capable of transmitting ternary symbols.

The LT shall be capable of capturing the MII signals from the IUT.
66 ©1S0 2021 - All rights reserved


https://standardsiso.com/api/?name=3a6bbd371dfc1fe318d5fe8fac56fa81

1SO 21111-6:2021(E)

Table 58 (continued)
Item Content
Set-up The test system set-up shall be in accordance with Figure 6.
The test system shall be parameterized in accordance with the SUT-specific set-up parameters
(node's electronic data sheet).
The UT shall connect the IUT to the LT via the ISO/IEC/IEEE 8802-3:2021 and MII interfaces.
Step 1. The UT shall configure the LT such that the IUT establishes a valid link while the test
system is sending valid idle.
2. The UT shall instruct the LT to send three SSb symbols, the ternary symbols for 010,,
101,, 010,, 101,, 010, and several ternary symbols representing data, followed by
ESD1, ESD2,and ESD3.
3. The LT shall monitor the MII transmissions from the IUT.
Iteration a) REPEAT step 2 to step 3, except that the UT shall instruct the LT,to'send three s§D symbols,
the ternary symbols for 010,, 101,, 010,, 101,, 010,, EsDI, and the ternpry symbol
for 000, in step 2.
b) REPEAT step 2 to step 3, except that the UT shall instruetthe LT to send three s§D symbols,
the ternary symbols for 010,, 101,, 010,, 101,,%010,, ESD1,and ESD3 in gtep 2.
Expected After step 2: The IUT sets RX_DV = TRUE and RXD{= 0101, for 6 clock cycles and|then trans-
regponse mits data, before setting RX_ DV = FALSE and RXDS=)0000,.
After step 3 iteration a): The IUT sets RX DV <\ TRUE and RXD = 0101, for 4 clock|cycles, and
then sets RXx_ER = TRUE.
After step 3 iteration b): The IUT sets R¢~PV = TRUE and RXD = 0101, for 4 clock|cycles, and
then sets RX_ER = TRUE.
Remark This CTC cannot be performed if difect access to the IUT MII signals is not available
9.4]12 CTC_3.4.11 - PCS receive state diagram (with MII access) - CHECK ESD3 state
ISOJIEC/IEEE 8802-3:2021, Figure 96-10 - PCS receive state diagram shows the valid transitions that an
ISOJIEC/IEEE 8802-3:2021 device-can take through the PCS receive state diagram. Once the[lUT enters
thelcrECK EsSD3 state, it shouldstransition to £sp upon reception of £Esp3 or, Rx ERROR upon rgception of
ERR| ESD3, or BAD END if it recéives anything else.
Table 59 specifies the CTC)3.4.11 - PCS receive state diagram (with MII access) - CHECK ESD3 state.
Table 59 — GT(C-3.4.11 - PCS receive state diagram (with MII access) - CHECK ESD3 state
Item Content
CTC # - Name”|CTC_3.4.11 - PCS receive state diagram (with MII access) - CHECK ESD3 state
Pufpose This CTC verifies that the IUT behaves while in the CHECK ESD3 state.
Reference ISO/IEC/IEEE 8802-3:2021, Figure 96-10 — PCS receive state diagram
Prerequisite |The LT shall be capable of transmitting ternary symbols.
The LT shall be capable of capturing the MII signals from the IUT.
Set-up The test system set-up shall be in accordance with Figure 6.
The test system shall be parameterized in accordance with the SUT-specific set-up parameters
(node's electronic data sheet).
The UT shall connect the IUT to the LT via the ISO/IEC/IEEE 8802-3:2021 and MII interfaces.
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Table 59 (continued)
Item Content
Step 1. The LT shall establish a valid link with the IUT.
2. The UT shall instruct the LT to send three SsD symbols, the ternary symbols for 010,,
101,, 010,, 101,, 010, and several ternary symbols representing data, followed by
ESD1, ESD2,andESD3.
3. The LT shall monitor the MII transmissions from the IUT.
Iteration a) REPEAT step 2 to step 3, except that the UT shall instruct the LT to send three Ssp symbols,
the ternary symbols for 010,, 101,, 010,, 10l,, 010,, ESDI, ESDZ, and ERR EgSDPB in
step 2.
b) REPEAT step 2 to step 3, except that the UT shall instruct the LT to send three sSn,symblols,
the ternary symbols for 010,, 101,, 010,, 101,, 010,, ESD1, ESD2, andthe ternary
symbol for 000, in step 2.
c) REPEAT step 2 to step 3, except that the UT shall instruct the LT to send\three Ssp symblols,
the ternary symbols for 010,, 101,, 010,, 101,, 010,, ESDl,. ESD2, ESD2,andEpD3
in step 2.
Expected After step 2: The IUT setsRx_DV = TRUE and RXD = 0101, fot 6€clock cycles and then trgns-
response mits data, before setting RX DV = FALSE and RXD = 0000,.
After step 3 iteration a): The IUT sets RX_ DV = TRUE and®XD = 0101, for 5 clock cycles, and
then sets RXx ER = TRUE.
After step 3 iteration b): The IUT sets Rx_ DV = TRYEahd RXD = 0101, for 5 clock cycles, gnd
then sets Rx_ER = TRUE.
After step 3 iteration c¢): The IUT sets Rx_ DV =“TRUE and RXD = 0101, for 5 clock cycles, find
then sets RXx_ER = TRUE.
Remark This CTC cannot be performed if direct access to the IUT MII signals is not available.

9.4.13 CT(C_3.4.12 - PCS receive state diagram (with MII access) - BAD ESD2 state

ISO/IEC/IHEE 8802-3:2021, Figure 96-10.—"PCS receive state diagram shows the valid transitions that
an ISO/IE(/IEEE 8802-3:2021 device«can take through the PCS receive state diagram. Once the [[UT
enters the Bap EsD2 state, it should(set rx_ErR = TRUE and transition to Bap END regardless of what is

received.

Table 60 specifies the CTC_3:4D2 - PCS receive state diagram (with MII access) - BAD ESD2 state.

Tabl¢ 60 — CTC 3.412 - PCS receive state diagram (with MII access) - BAD ESD2 state

Item Content
CTC # - Name |CTC_3.4.12 - PCS receive state diagram (with MII access) - BAD ESD2 state
Purpose This CTC verifies that the IUT behaves while in the BAD ESD2 state.
Reference ISO/IEC/IEEE 8802-3:2021, Figure 96-10 - PCS receive state diagram
Prerequisite |The LT shall be capable of transmitting ternary symbols.
The LT shall be capable of capturing the MII signals from the IUT.
Set-up The test system set-up shall be in accordance with Figure 6.

The test system shall be parameterized in accordance with the SUT-specific set-up parameters
(node's electronic data sheet).

The UT shall connect the IUT to the LT via the ISO/IEC/IEEE 8802-3:2021 and MII interfaces.

68

© IS0 2021 - All rights reserved


https://standardsiso.com/api/?name=3a6bbd371dfc1fe318d5fe8fac56fa81

1SO 21111-6:2021(E)

Table 60 (continued)
Item Content
Step 1. The UT shall configure the LT such that the IUT establishes a valid link while the test
system is sending valid idle.
2. The UT shall istruct the LT to send three ssD symbols, the ternary symbols for 010,,
101,, 010,, 101,, 010,, ESDI1,and the ternary symbol for 000, twice.
3. The LT shall monitor the MII transmissions from the IUT.
Iteration a) REPEAT step 2 to step 3, except that the UT shall instruct the LT to send three ssp symbols,
the ternary symbols for 010,, 101,, 010,, 10l,, 010,, ESDI,the ternary]symbol for
000,, and ESD3 in step 2.
b) REPEAT step 2 to step 3, except that the UT shall instruct the LT to send'three s$D symbols,
the ternary symbols for 010,, 101,, 010,, 101,, 010,, ESDI,theternary|symbol for
000,,and ssSD in step 2.
Expected After step 2: The IUT sets RX_ DV = TRUE and RXD = 0101, fon4 clock cycles, arld then sets
regponse RX_ER = TRUE for 2 clock cycles.
After step 3 iteration a): The IUT sets RX_ DV = TRUE and RxD—~ 0101, for 4 clock|cycles, and
then sets Rx_ER = TRUE for 2 clock cycles.
After step 3 iteration b): The IUT sets Rx_ DV = TRUE ahd RXD = 0101, for 4 clock|cycles, and
then sets Rx_ER = TRUE for 2 clock cycles.
Remark This CTC cannot be performed if direct access to'the IUT MII signals is not available

9.4]14 CTC_3.4.13 - PCS receive state diagram (with,MII access) - BAD END and RX ERROR states

ISOfIEC/IEEE 8802-3:2021, Figure 96-10 - PCS receive state diagram shows the valid trangitions that
an |SO/IEC/IEEE 8802-3:2021 device can take4hrough the PCS receive state diagram. Orjce the IUT
entérs the BAD END or Rx ERROR state, it should set Rx R = TRUE and transition to 1pLE regardless of

what is received.

Table 61 specifies the CTC_3.4.13 +PES receive state diagram (with MII access) - BAD END and RX

ERROR states.

Taple 61 — CTC_3.4.13 - PCS'receive state diagram (with MII access) - BAD END and RX ERROR

states
Item Content
CTC # - Name |CTC\374.13 - PCS receive state diagram (with MII access) - BAD END and RX ERROR|states
Pufpose This CTC verifies that the IUT behaves while in the BAD END or RXx ERROR states.
Reference ISO/IEC/IEEE 8802-3:2021, Figure 96-10 - PCS receive state diagram
Prdrequisite The LT shall be capable of transmitting ternary symbols.
The LT shall be capable of capturing the MII signals from the IUT.
Set-up The test system set-up shall be in accordance with Figure 6.

The test system shall be parameterized in accordance with the SUT-specific set-up parameters
(node's electronic data sheet).

The UT shall connect the IUT to the LT via the ISO/IEC/IEEE 8802-3:2021 and MII interfaces.

Step

1. The UT shall configure the LT such that the IUT establishes a valid link while the test
system is sending valid idle.

2. The UT shall instruct the LT to send three ssp symbols, the ternary symbols for 010,,
101,, 010,, 101,, 010,, ESD1, ESD2,and ERR ESD3.

3. The LT shall monitor the MII transmissions from the IUT.
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Table 61 (continued)

Item Content
Iteration a) REPEAT step 2 to step 3, except that the UT shall instruct the LT to send three Ssp symbols,
the ternary symbols for 010,, 101,, 010,, 101,, 010,, ESDl, ESD2, and all ternary
symbols that do not represent ESD3 or ERR ESD3 in step 2.
b) REPEAT step 2 to step 3, except that the UT shall instruct the LT to send three ssp symbols,
the ternary symbols for 010,, 101,, 010,, 101,, 010,, ESD1, ESD2,and ssSDin step 2.
Expected After step 2: The IUT sets Rx_DV = TRUE and RXD = 0101, for 5 clock cycles, and then sets
response RX ER = TRUE for one clock cycle.
After step 3 iteration a): The IUT sets RX_ DV = TRUE and RXD = 0101, for 5 clock cycles, and
then sets Rx_ER = TRUE for one clock cycle.
After step 3 iteration b): The IUT sets Rx_ DV = TRUE and RXD = 0101, for 5 clogk c¥ycles, pnd
then sets Rx_ER = TRUE for one clock cycle.
Remark This CTC cannot be performed if direct access to the IUT MII signals is not ayailable.
9.5 PCS| Group 5: PCS JAB state diagram (with MII access)

9.5.1 Ovlerview

The CTCs {
PHYs in IS(

9.5.2 (T

ISO/IEC/IH
[EC/IEEE 8
TRUE it ent|

pecified in 9.5 verify the JAB state diagram defined for ISO/1EC/IEEE 8802-3:2021 cap
/IEC/IEEE 8802-3:2021, 96.3.4.

C_3.5.1 - PCS JAB state diagram (with MII access);- rcv_max_timer

EE 8802-3:2021, Figure 96-11 - JAB state diagram shows the valid transitions that an |
802-3:2021 device can take through the JAB’state diagram. Once the IUT sets receivin
brs the MONJAB state and starts the roy max timer. Upon expiration of the timer, the

hble

S0/

(UT

transitiond to the JAB state, which causes the PCSweceive state diagram to transition to the 1pLE stjate.
The value ¢f rcv_max_timer should be within-the range of 1,08 ms *+ 54 ps.
This CTC i performed by sending a very large packet that is terminated with Esp1, £sp2,and ERrR EfD3.
If the framg is not long enough to cause.dtransition to the JAB state, then the PCS receive state diagfram
transitiond to the Rx ERROR state and.seéts pcs rx er = TRUE for one clock cycle while pcs rx dv = TRUE.
If the frame is long enough to cause a transition to the JAB state, then the PCS receive state diagfam
transits difectly to the 1pLE state' where it sets pcs_rx dv = raLse. The remaining frame data and/or
ESD symbols causes a transition to the Bap ssp state where the IUT sets pcs_rx_er = TRUE while gcs
rx dv = FALSE.
Table 62 specifies the'GTC_3.5.1 - PCS JAB state diagram (with MII access) - rcv_max_timer.
Table 62— CTC_3.5.1 - PCS JAB state diagram (with MII access) - rcv_max_timer
Item Content

CTC # - Name |CTC_3.5.1 - PCSJAB state diagram (with MII access) - rcv_max_timer
Purpose This CTC verifies that the IUT implements a rcv_max_timer of 1,08 ms * 54 ps.
Reference ISO/IEC/IEEE 8802-3:2021:

— 96.3.4.4 PCS receive automatic polarity detection;

— Figure 96-11 - JAB state diagram;

— Figure 96-10 - PCS receive state diagram;

— 96.3.4.1.3 Timer.
Prerequisite |The LT shall be capable of transmitting ternary symbols.

The LT shall be capable of capturing the MII signals from the IUT.
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Table 62 (continued)

Item Content
Set-up The test system set-up shall be in accordance with Figure B.2.
The test system shall be parameterized in accordance with the SUT-specific set-up parameters
(node's electronic data sheet).
The UT shall connect the IUT to the LT via the ISO/IEC/IEEE 8802-3:2021 and MII interfaces.
Step 1. The UT shall configure the LT such that the IUT establishes a valid link while the test
system is sending valid idle.
2. The UT shall instruct the LT to send preamble and frame data for 1,026 msg, followed by
ESD1, ESD2,and ERR ESD3.
3. The LT shall monitor the MII transmissions from the IUT.
Iteration a) REPEAT step 2 to step 3, increasing the amount of data until the PGS feceive stdte diagram
transitions directly to the IDLE state.
Expected After step 3 iteration a): The IUT implementsa rcv max_timer withinthe range of 1,04 ms + 54 ps.
reqbonse
Refark This CTC cannot be performed if direct access to the [IUT MHrsignals is not available
10{PMA - IUT requirements and conformance testplan (with MII access)
10.1 PMA - Group 1: PMA electrical measurements-(with MII access)
10.1.1 Overview
Theg CTCs specified in 10.1 verify the voltagé’ parameters for capable PHY’s defined in ISO/IEC/
IEEE 8802-3:2021, Clause 5, the physical layer specifications and management parapmeters for
100/ Mbit/s operation over a single balanced twisted pair cable.
10.1.2 CTC_5.1.1 - PMA maximum fransmitter output droop (with MII access)
Thip CTC requires the IUT totoperate in transmitter test mode 1. While in test mode (1, the IUT
sha|l generate a sequence of at least 34 + 1 symbols followed by at least 34 - 1 symbols fontinually
tralr(smitted. Droop is caleuldted after measuring the peak voltage (v,,) and the voltage 500 ps after the
peak (v,.,.,)- The droop-is’specified in ISO/IEC/IEEE 8802-3:2021, 96.5.4.1 - Transmitter oufput droop.
Thip is performed orboth, the positive and negative peaks of the waveform transmitted by test mode 1.
Thg magnitude of‘the droop should be less than 45 %.
Table 63 specifies the CTC_5.1.1 - PMA maximum transmitter output droop (with MII accesq).
Table 63 — CTC_5.1.1 - PMA maximum transmitter output droop (with MII accéss)
;tclll CUlltUllt
CTC#-Name |[CTC_5.1.1 - PMA maximum transmitter output droop (with MII access)
Purpose This CTC verifies that the transmitter output level does not droop more than 45 % from the
initial value.
Reference ISO/IEC/IEEE 8802-3:2021:

96.5.2 Test modes;

96.5.3 Test fixtures;

96.5.4.1 Transmitter output droop.
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Table 63 (continued)

Item Content

Prerequisite The oscilloscope shall have the capability to measure the PAM3 signalling transmitted by the
IUT MDI according to Figure C.3.

The differential probe or the 2-pin to SMA adapter with a matched length of 50-( coaxial cables
shall be in accordance with C.2.2.

The short automotive cable shall be in accordance with C.2.2.

Set-up The test system set-up shall be in accordance with Figure C.3.

Thetestsystenrstattbeparameterizedimaccordamce wittrthre SHf=specificsetup parameters
(node's electronic data sheet).

Step 1. The UT shall configure the IUT so that it is operating in transmitter test mode-1:
2. The UT shall connect the BI_DA from the MDI to the test fixture 1.
3. The LT shall find the rising-edge initial peak voltage (v,,,) in the waveferm.

4. The LT shall measure the amplitude of the waveform at 500,ns after the initial peak
(V4e14,) to find the droop voltage (v,).

5. The LT shall compute the droop between v, and v,.

Iteration Not applicable

Expected te- After step 5: The maximum magnitude of both, thé positive and negative droop, shal] be
sponse less than 45 %.

Remark For enhanced accuracy, repeat steps 3 to 5 multiple:times.

10.1.3 CT[C_5.1.2 - PMA transmitter distortion (with.MII access)

In this CT(, the peak distortion is measured by capturing the test mode 4 waveform and finding|the
least mear] squared error. The peak error betwéen the ideal reference and the observed symbols is
the peak tjansmitter distortion. ISO/IEC/IEEE-8802-3:2021, 96.5.4.2 - Transmitter distortion provjdes
code for dgtermining the peak distortion.

NOTE This code assumes that the disturber signal and the data acquisition clock of the oscilloscope] are
frequency-lpcked to the IUT TX TCLK.

Table 64 specifies the CTC_5.1.2=PMA transmitter distortion (with MII access).

Table 64 —€TC_5.1.2 - PMA transmitter distortion (with MII access)

Item Content
CTC # - Name |CT€/5.1.2 - PMA transmitter distortion (with MII access)
Purpose Fhis CTC verifies that the distortion of the transmitter is within the conformance limits.
Reference ISO/IEC/IEEE 8802-3:2021:

— 96.5.2 Test modes;
— 96.5.3 Test fixtures;

— 96.5.4.2 Transmitter distortion.
Prerequisite The high impedance differential probe shall be in accordance with C.2.2.

The transmitter distortion adapter shall be in accordance with Figure C.2.

The oscilloscope shall have the capability to measure the PAM3 signalling transmitted by the
IUT MDI according to Figure C.5.

The short automotive cable shall be in accordance with C.2.2.
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Table 64 (continued)
Item Content
Set-up The test system set-up shall be in accordance with Figure C.5.
The test system shall be parameterized in accordance with the SUT-specific set-up parameters
(node's electronic data sheet).
Step 1. The UT shall configure the IUT so that it is sourcing the transmitter test mode 4
waveform.
2. The UT shall configure the disturber source as specified in ISO/IEC/IEEE 8802-3:2021.
3. The UT shall connect the BI_DA from the MDI to test fixture 2.
4. The LT shall capture 2 ms of consecutive symbols in the test mode 4 wavefori.
5. The LT shall process the capture using the code provided in ISO/IEE/IEEE 8802-3:2021
to calculate the peak distortion at 10 or more uniformly spaced'phase offsetsfover 1 Ul
Iteration Not applicable

Expected re-
spgnse

After step 5: The peak transmitter distortion should be lessithan 15 mV for all of he sampled
phase offsets over 1 UL

ReJnark

1. If the vertical resolution of the oscilloscope is less.than 10-bit, then a low-ppss filter is
used during post-processing. The code provided 'in ISO/IEC/IEEE 8802-3:20R1 includes
such LPF.

2. If the Tx TCLK of the IUT is not accessible’ or the IUT does not have an external clock
input, the test equipment is not able{to)synchronize internal sampling clocks. Because
of this, phase offsets occur in the LTrand measure distortion values are likelyf be greater
than if the I[UT’s Tx TCLK is available.

10.1.4 CTC_5.1.3 - PMA transmitter timing jitter (with MII access)

ISOJIEC/IEEE 8802-3:2021, 96.5.2 - Test,modes states that an ISO/IEC/IEEE 8802-3:2021 device shall

implement 4

test modes. These test:modes are provided to measure electrical characteistics and

verlfy compliance. ISO/IEC/IEEE 8802-3:2021, 96.5.3 - Test fixtures specifies the test fiyture to be
usefl to perform the test. ISO/IEC/IEEE 8802-3:2021, 96.5.4.3 - Transmitter timing jitter [provides a

sperification for the maximumalowable timing jitter for the transmitter.

Casle 1 - MASTER transmitter timing jitter

When in test mode 2,'the PHY transmits +1 symbols followed by -1 symbols continuously. In|this mode,
the|transmitter output should be a 33 %5 MHz signal and the RMS TIE jitter measured at thhe PHY MDI
output shall be {ess’than 50 ps. The RMS TIE jitter is measured over an integration time inferval of at

leadt 1 ms.

SL

Ca]e 2 -SLAVE transmitter timing jitter

VEtransmitter timing jitter can only be performed when the [UTs tx_TtcLk is exposed and|accessible.

For normal operation as the SLAVE, the IUTs reference clock is recovered from a compliant LP PHY
operating as MASTER. The RMS TIE jitter of the SLAVE Tx_Tcrk shall not exceed 0,01 UI (150 ps).

Table 65 specifies the CTC_5.1.3 - PMA transmitter timing jitter (with MII access).

Table 65 — CTC_5.1.3 - PMA transmitter timing jitter (with MII access)

Item

Content

CTC #-Name |[CTC_5.1.3 - PMA transmitter timing jitter (with MII access)

Purpose

This CTC verifies that the transmitter timing jitter of the PMA is within the conformance limits.

Reference

ISO/IEC/IEEE 8802-3:2021:
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Table 65 (continued)

Item Content
— 96.5.2 Test modes;

— 96.5.3 Test fixtures;

— 96.5.4.3 Transmitter timing jitter.
Prerequisite Case 1 MASTER: Test mode 2 at IUT
Case 2 SLAVE: Tx TCLK access atIUT

The oscilloscope shall have the capability to measure the PAM3 signalling transmitted py|the
IUT MDI according to Figure C.3.

The differential probe or the 2-pin to SMA adapter with a matched length of 50-() coaxial calples
shall be in accordance with C.2.2.

The short automotive cable shall be in accordance with C.2.2.

Set-up The test system set-up shall be in accordance with Figure C.3.

The test system shall be parameterized in accordance with the SUT-specific set-up paramefers
(node's electronic data sheet).

Step Case 1 - MASTER transmitter timing jitter
1. The UT shall configure the IUT so that it is operating iftransmitter test mode 2.

2. The UT shall connect the BI_DA from the MDI to tést fixture 1.

3. The LT shall capture at least 1 ms and procéss'the capture to determine the RMS [TIE
jitter.

Case 2 - SLAVE transmitter timing jitter
1. The UT shall configure the IUT so thatit is operating in normal mode, forced to SLAVE.

2. The UT shall configure the LP sd.that it is operating in normal mode, forced to MASTHR.
3. The UT shall connect the [UDTX TCLK to the oscilloscope.
4. The LT shall establisha link between the IUT and the LP using a short automotive cable.

5. The LT shall capfure at least 1 ms and process the capture of TX TCLK to determine|the
RMS TIE jitter{

Iteration Case 1: MASTER transmitter timing jitter

a) For enhanted accuracy, repeat step 3 multiple times.
Case 2:,SLAVE transmitter timing jitter

b) _Forenhanced accuracy, repeat step 4 multiple times.

Expected te- Case’l - MASTER transmitter timing jitter
sponse

After iteration a): The RMS TIE jitter measured at the MDI output should not excped
50 ps.
Case 2 - SLAVE transmitter timing
After iteration b): The RMS TIE jitter of the SLAVE Tx TCLK should not exceed 0,01 Ul
(150 ps).

Remark If the IUT does not provide access to the TX TCLX, SLAVE jitter (case 2) testing cannot be per-

formed as described in ISO/IEC/IEEE 8802-3:2021.

10.1.5 CTC_5.1.4 - PMA transmitter power spectral density (PSD) (with MII access)

ISO/IEC/IEEE 8802-3:2021, 96.5.2 - Test modes states that an ISO/IEC/IEEE 8802-3:2021 device shall
implement 4 test modes. These test modes are provided to measure electrical characteristics and verify
compliance. ISO/IEC/IEEE 8802-3:2021, 96.5.3 - Test fixtures specifies the test fixture to be used to
perform the test. ISO/IEC/IEEE 8802-3:2021, 96.5.2 - Test modes specifies the operation of a device
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while in test mode 5, and ISO/IEC/IEEE 8802-3:2021, 96.5.4.4 - Transmitter power spectral density
provides the transmitter PSD mask.

Table 66 specifies the CTC_5.1.4 - PMA transmitter power spectral density (PSD) (with MII access).

Table 66 — CTC_5.1.4 - PMA transmitter power spectral density (PSD) (with MII access)

Item Content
CTC # - Name |[CTC_5.1.4 - PMA transmitter power spectral density (PSD) (with MII access)
Purpose This CTC verifies that the transmitter power spectral density is within the conformance limits.
Reference ISO/IEC/IEEE 8802-3:2021:

— 96.5.2 Test modes;
— 96.5.3 Test fixtures;

— 96.5.4.4 Transmitter power spectral density.

Prgrequisite The SA or oscilloscope shall support the spectral measurement-capabilities.
The balun (if necessary) shall be in accordance with C.1.4 aiid Figure C.6.

The differential probe or the 2-pin to SMA adapter with a matched length of 50-() copxial cables
shall be in accordance with C.2.2.

The short automotive cable shall be in accordancewrith C.2.2.

Settup The test system set-up shall be in accordance with Figure C.6.

The test system shall be parameterized in accordance with the SUT-specific set-up parameters
(node's electronic data sheet).

Step 1. The UT shall configure the IUT so'that it is operating in transmitter test modg 5.
2. The LT shall be connected to.the MDI according to Figure C.6.

3.  The UT shall configurethe SA or oscilloscope settings: RBW = 10 kHz, VBW = 30 kHz,
sweep time >60 s, detector = RMS.

4. The LT shall capture the spectrum of the transmitted test mode waveform ujsing the SA
or oscilloscape.

5. The UT-shall compute the transmitter PSD.
Iteration Not applicable

Expected re- Afterstep 5: The PSD of the transmitter output while operating in test mode 5|fits within
spgnse theltransmitter PSD mask defined in ISO/IEC/IEEE 8802-3:2021, Figure 96-25 - P$D upper
and lower limits.

Reqnark None

Figiire 7 shows the PMA transmitter power spectral density (PSD).
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Figure 7 — PM nsmitter power spectral density (PSD)
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10.1.6 CT[C_5.1.5-PMA tr@t clock frequency (with MII access)

ISO/IEC/IHEE 8802-3:2
3:2021 devices shall
MASTER tjming m

Case 1. The fr,
base frequgniey of 66 %5 MHz + 100 ppm.

6.5.4.5 - Transmit clock frequency states that all ISO/IEC/IEEE 8§

a symbol transmission rate of 66 %3 MHz + 100 ppm while operatin
his corresponds to a transmit clock of 66,660 3 MHz to 66,673 6 MHz.
reference dlock used‘in this CTC is the one obtained in test CTC_5.1.3 - PMA transmitter timing jitt
cy of this clock, extracted from the transmitted test mode 2 waveform, shall ha

02-
b in
The
er -
ve a

Table 67 specifies the CTC_5.1.5 - PMA transmit clock frequency (with MII access).

Table 67 — CTC_5.1.5 - PMA transmit clock frequency (with MII access)

Item Content

CTC#-Name |CTC_5.1.5- PMA transmit clock frequency (with MII access)

Purpose This CTC verifies that the frequency of the transmit clock is within the conformance limits.

Reference ISO/IEC/IEEE 8802-3:2021:
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Table 67 (continued)
Item Content
— 96.5.2 Test modes;
— 96.5.3 Test fixtures;
— 96.5.4.5 Transmit clock frequency.
Prerequisite The oscilloscope shall have the capability to measure the PAM3 signalling transmitted by the
IUT MDI according to Figure C.3.
The differential prohe orthe 2-pin to SMA adapterwith a matched length of 50-0 coaxial cables
shall be in accordance with C.2.2.
The short automotive cable shall be in accordance with C.2.2.
Settup The test system set-up shall be in accordance with Figure C.3.
The test system shall be parameterized in accordance with the SUT-spectific set-up parameters
(node's electronic data sheet).
Step 1. The UT shall configure the IUT so that it is operating in transmitter test modd 2.
2. The UT shall connect the BI_DA from the MDI to test fixture 1.
3. The LT shall use a narrow-bandwidth PLL to €extract the clock frequencly from the
transmitted symbols.
4. For enhanced accuracy, repeat step 3 multiple times.
5. The UT shall measure the frequency of\the transmit clock.
Iteration Not applicable
Expected re- After step 5: The frequency of-the IUT’s transmit clock is between 66,660 B MHz and
spqnse 66,673 6 MHz.
Re+1ark None
10.1.7 CTC_5.1.6 - PMA MDI returiloss (with MII access)
A cgmpliant [SO/IEC/IEEE 8802-3:2021 device shall ideally have a differential characteristic impedance
of 100 Q. This is necessary(to match the characteristic impedance of the automotive cgbling. Any
difference between these impedances results in a partial reflection of the transmitted signpls. Return
losy is a measure of the signal power that is reflected due to the impedance mismatch. ISO/IEC/
IEEE 8802-3:2021, 96.822.1 - MDI return loss specifies the conformance limits for the refle¢ted power
megsured at the MBD The specification states that the return loss shall be maintained trpnsmitting

data or control symbols.

Table 68 specifies the CTC_5.1.6 - PMA MDI return loss (with MII access).

Table 68 — CTC_5.1.6 - PMA MDI return loss (with MII access)

Item Content
CTC#-Name |CTC_5.1.6-PMA MDI return loss
Purpose This CTC measures the return loss at the MDI.
Reference ISO/IEC/IEEE 8802-3:2021, 96.8.2.1 MDI return loss
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Table 68 (continued)
Item Content
Prerequisite IUT: Active transmitter
The VNA or TDR with frequency domain capabilities or the oscilloscope with frequency domain
capabilities shall be in accordance with C.1.4.
The balun (if necessary) shall be in accordance with C.1.4 and Figure C.7.
The differential probe or the 2-pin to SMA adapter with a matched length of 50-) coaxial cables
shall be in accordance with C.2.2.
The short automotive cable shall be in accordance with C.2.2.
Set-up The test system set-up shall be in accordance with Figure C.7.
The test system shall be parameterized in accordance with the SUT-specific set-up paramefers
(node's electronic data sheet).
Step 1. The UT shall configure the IUT for SLAVE mode operation.
2. The LT shall calibrate the VNA (or TDR, or oscilloscope) to remové|the effects of the fest
jig and connecting cable.
3.  The UT shall connect the BI_DA from the MDI to the test equipment.
4. The UT shall measure the reflections at the MDI referenced to a 100 Q characteriptic
impedance.
Iteration Not applicable
Expected re- After step 4: The return loss measured at the MD1 is at least 20 dB from 1 MHz to 30 MHz,
sponse and atleast 20 - 20 x log10(F/30) dB from 30 MHzté 66 MHz when referenced to a characteriftic
impedance of 100 , as shown in Figure 8.
Remark None

Figure 8 sHows the PMA MDI return loss.

78

© IS0 2021 - All rights reserved


https://standardsiso.com/api/?name=3a6bbd371dfc1fe318d5fe8fac56fa81

1SO 21111-6:2021(E)

10.

A cq
of
con
lim

frequency [MHz] \O
MDI return loss [dB] ~\C\}~
compliant region C)\

O®Figure 8 — PMA MDI return loss

1.8 CTC_5.1.7 - (}5@ MDI mode conversion loss (with MII access)
mpliant [SO, /IEEE 8802-3:2021 device shall ideally have a differential characteristic

100 Q. Mismatches in the positive and negative polarities of the MDI output intro
@)/IEC/IEEE 8802-3:2021, 96.8.2.2 - MDI mode conversion loss specifies the conformance

Version
ts fo e mode conversion measured at the MDI.

Tab

specifies the CTC_5.1.7 - PMA MDI mode conversion loss (with MII access).

impedance
luce mode

Table 69 — CTC_5.1.7 - PMA MDI mode conversion loss (with MII access)

Item Content

CTC #-Name |[CTC_5.1.7 - PMA MDI mode conversion loss (with MII access)

Purpose This CTC verifies that the measurement of the mode conversion loss at the MDI meets the re-
quirements stated in ISO/IEC/IEEE 8802-3:2021, 96.8.2.2.

Reference ISO/IEC/IEEE 8802-3:2021, 96.8.2.2 MDI mode conversion loss
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Table 69 (continued)
Item Content

Prerequisite The VNA or TDR with frequency domain capabilities or the oscilloscope with frequency domain
capabilities shall be in accordance with C.1.4.

The differential probe or the 2-pin to SMA adapter with a matched length of 50-( coaxial cables
shall be in accordance with C.2.2.
The short automotive cable shall be in accordance with C.2.2.

Set-up The test system set-up shall be in accordance with Figure C.7.
Thetestsystenrstattbeparameterizedimaccordamce wittrthre SHf=specificsetup parameters
(node's electronic data sheet).

Step 1. The UT shall configure the IUT for SLAVE mode operation.

2. The LT shall calibrate the VNA (or TDR, or oscilloscope) to remove the effects of the fest
jig and connecting cable.

3. The UT shall connect the BI_DA from the MDI to the test equipment,

4. TheUT shall measure the mode conversion at the MDI refereneed-to a 100 ) characteriptic
impedance.

Iteration Not applicable

Expected ye- After step 4: The mode conversion loss measured at_the MDI meets a specified mask in

sponse Figure 9. The mask described in Figure 9 is modified from the definition provided in ISO/IEC/
IEEE 8802-3:2021, 96.8.2.2 - MDI mode conversion 10ss. An equivalent formula is specifiefl in
Formula (1).

Remark When measuring mode conversion loss, the imipedance balance of the cabling and test fixtyres
in the test set-up is critical. Any fixtures used to connect the MDI of the IUT to the test eqyiip-
ment should have sufficient mode conversion loss margin compared to the MDI requiremgnt.
To achieve a high degree of reliability ofmeasurement results it is recommended, that the fest
fixture mode conversion loss meet,aSpecified mask when referenced to a characteristic|im-
pedance differential mode of 100.Q and characteristic impedance common mode of 25 Q,[see
Figure 10 and Formula (2).

IF F 2| 1) aND (F < 22) (@8]
Top (F) = 60
ELSE [IF (F > 22) AND\(F < 100)
13 F
Tep (F) £ 60— ———— [xlo —
e (F) log.. [ 100 glo(zz)
810 22
ELSE [ (7)> 100) AND (F < 200)
10 F
T (F) = 47— ——— |xlo —
et oo (200 gl"[mo)
810 100
where
F  isthe frequency, in MHz;

T, is the transverse conversion loss, in dB.

Figure 9 shows the PMA MDI mode conversion loss.
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20 ¢

Key
X |frequency [MHz]
Y
1 |compliant region

)
o
=

o)

xO
MDI mode conversion loss [dB] ’\C\}~

.
-

C)ﬁhure 9 — PMA MDI mode conversion loss

PMA MDI mode com@olon loss test fixture
mula (2) spe@'@s the test fixture for the MDI mode conversion loss measurement.

IF (F Z@ AND (F < 20)

&?\TCL (F) =170

(2)

whe

ELSE (F 2 20)

AND (F < 200)

Tep (F) = 70-20xlogy [%)

re

F  isthe frequency, in MHz;

Tcy, is the transverse conversion loss, in dB.

Figure 10 shows the PMA MDI mode conversion loss test fixture.
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Figure 10 — PB@A’DI mode conversion loss test fixture

10.1.9 CT(C_5.1.8-PMA trans@tter peak differential output (with MII access)
ISO/IEC/IHEE 8802-3:202@6.5.6 - Transmitter peak differential output states that any ISO/IEC/
[EEE 8802}3:2021 tra ter peak-to-peak differential amplitude shall be less than 2,2 x v,, when
measured ith a 100 rmination. It also states that this is to be true for all transmit modes including
SEND I angl SEND des. This CTC could be performed when the IUT is configured as MASTER
and in the|TRA G state of the PHY control state diagram. Test mode 5, as described in ISO/IEC/
IEEE 8802 3:2(L 1, 96.5.2 - Test modes, is labeled as normal operation at full power and is genergted
by transm't%g random data through the same scrambling process as senp 1. Either operating mjode
should be sufficient for this CTC and yield comparable results. Test fixture 1, specified in ISO/IEC/

[EEE 8802
output.

-3:2021, 96.5.3 - Test fixtures, should be used to measure transmitter peak differential

Table 70 specifies the CTC_5.1.8 - PMA transmitter peak differential output (with MII access).

Table 70 — CTC_5.1.8 - PMA transmitter peak differential output (with MII access)

Item Content
CTC#-Name |CTC_5.1.8- PMA transmitter peak differential output (with MII access)
Purpose This CTC verifies that the peak-to-peak differential amplitude does not exceed the specified
amount.
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Table 70 (continued)

Item Content
Reference ISO/IEC/IEEE 8802-3:2021:
— 96.5.2 Test modes;

— 96.5.3 Test fixtures;

— 96.5.6 Transmitter peak differential output.

Prerequisite [UT: Active transmitter

o PRI 3 c b Banro .
Tteoscittoscopeshattave thecapabitity of tomreasure the PAM3 sigmatting transmitted by

the IUT MDI according to Figure C.3.

The differential probe or the 2-pin to SMA adapter with a matched length of 50-{) copxial cables
shall be in accordance with C.2.2.

The short automotive cable shall be in accordance with C.2.2.

Settup The test system set-up shall be in accordance with Figure C.3. Refer'to Annex C.

The test system shall be parameterized in accordance with the SUT-specific set-up parameters
(node's electronic data sheet).

Step 1. The UT shall configure the IUT so that it is operating as MASTER or operating in
transmitter test mode 5.

2. The UT shall connect the BI_DA from the MDhto test fixture 1.
3. The UT shall measure the peak-to-peak ‘amplitude of the waveform.

4. For enhanced accuracy, repeat step-3’multiple times.

Iteration Not applicable

Expected re- After step 4: The maximum differential peak-to-peak amplitude of the waveform shall be
spqnse less than 2,2 v.

Refark None

10.2 PMA - Group 2: PMA receive tests (with MII access)

10.2.1 Group 2 overview

Thg CTCs specified in 10.2'verify the integrity of the ISO/IEC/IEEE 8802-3:2021 PMA receivier through
frame reception tests:

10.2.2 CTC_5.241—- PMA bit error rate verification (with MII access)

ISOfIEC/IEEE/ 8802-3:2021, 96.5.5.1 - Receiver differential input signals states that ap ISO/IEC/
IEEE 8802-3:2021 capable PHY shall not exceed a BER of less than 10-10. The cables used fpr receiver
BER testing are automotive cables, conformant to the characteristics described in ISO/IEC/]EEE 8802-
3:2U21, 9(1-7 Lill}\ ocslucut \,hou GLtCl iot;\,o but lUlJl CDClltat;VC Uf d VvuUl Dt CAdoT \,hauu 1- Channel
characteristics of the worst-case channel are further discussed in C.3. Packet transmit and monitoring
test systems are used to verify the BER of the IUT. If more than seven errors are observed in 3 x 1010,
bit (about 2 470 000, which equals 1 518-byte packets), it can be concluded that the error rate is greater
than 10-19 with less than a 5 % chance of error. If no errors are observed, it can be concluded that the

BER is no more than 10-19 with less than a 5 % chance of error.

Table 71 specifies the CTC_5.2.1 - PMA bit error rate verification (with MII access).

Table 71 — CTC_5.2.1 - PMA bit error rate verification (with MII access)

Item Content
CTC # - Name |[CTC_5.2.1 - PMA bit error rate verification (with MII access)
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Table 71 (continued)

Item

Content

Purpose

This CTC verifies that the IUT can maintain a BER of less than 10-10,

Reference

ISO/IEC/IEEE 8802-3:2021:
— 96.5.5.1 Receiver differential input signals;

— 96.7 Link segment characteristics.

Prerequisite

The packet transmit/monitoring test system shall be in accordance with C.2.8.

The automotive cables of varving lengths shall be in accordance with C.3

Set-up

The test system set-up shall be in accordance with Figure C.9.

The test system shall be parameterized in accordance with the SUT-specific set-up paramefers
(node's electronic data sheet).

Step

1. The UT shall configure the IUT as MASTER.
2. The UT shall connect the packet monitoring test system to the automotive cable.
3. The UT shall connect the IUT to the automotive cable.

4. The LT shall send 2 470 000 1 518-byte packets (for a 10-1% BER) and the monitor coynts
the number of packet errors.

Iteration

a) REPEAT step 4 for the remaining automotive cables{1 time.

b) REPEAT step 4 with the IUT configured as SLAVE; 1 time.

Expected te-

After step 4 iteration a): The IUT maintains in a BER of less than 10-10 for all automotive c4ble

sponse lengths.
After step 4 iteration b): The [UT maintainsin a BER of less than 1010 for all automotive cqdble
lengths.

Remark None

10.2.3 CT[C_5.2.2 - PMA receiver frequency-tolerance (with MII access)

ISO/IEC/IHEE 8802-3:2021, 96.5.5.2 - Receiver frequency tolerance states that an ISO/IEC/IEEE 8802-
3:2021 cagable PHY shall accept in¢coming data with the symbol rate of 66 %5 MHz + 6 %3 kHz. This
correspondls to a transmit clock aof 66,660 3 MHz to 66,673 6 MHz. Please refer to CTC_5.2.1 - fMA
bit error rpte verification (10.2:2} for further details regarding the worst-case channel and pa¢ket
analysis. The cables used for‘receiver frequency tolerance testing are automotive cables, confornjant
to the charfacteristics descfibed in ISO/IEC/IEEE 8802-3:2021, 96.7 - Link segment characteristics|but
representative of a wopst-case channel. Channel characteristics of the worst-case channel are further

described in C.3.

Table 72 specifiesithe CTC_5.2.2 - PMA receiver frequency tolerance (with MII access).

Table 72 — CTC_5.2.2 - PMA receiver frequency tolerance (with MII access)

Item Content
CTC#-Name |[CTC_5.2.2 - PMA receiver frequency tolerance (with MII access)
Purpose This CTC verifies that the IUT can accept incoming data with the symbol rate of
66 %5 MHz + 6 %5 kHz.
Reference C.3 and ISO/IEC/IEEE 8802-3:2021:
— 96.5.5.2 Receiver frequency tolerance;
— 96.7 Link segment characteristics.
Prerequisite The packet transmit/monitoring test system shall be capable of a configurable transmit clock

in accordance with C.2.8.

The automotive cable representative of worst-case channel shall be in accordance with C.3.
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Table 72 (continued)

Item Content
Set-up The test system set-up shall be in accordance with Figure C.9.
The test system shall be parameterized in accordance with the SUT-specific set-up parameters
(node's electronic data sheet).
Step 1. The UT shall configure the IUT as SLAVE.
2. The UT shall connect the packet transmit/monitoring test system to the automotive
cable.
3. The UT shall connect the IUT to the automotive cable.
4. The UT shall configure the packet transmit/monitoring test systenmnto trgnsmit data
with a clock of 66,660 0 MHz.
5. The LT shall send 2 470 000 1 518-byte packets (for a 10-19 BER)\and monitor the number
of packet errors.
Iteration a) REPEAT step 3 to step 5 using a transmit clock of 66,673.6 MHz.

Expected re-

After step 5: The IUT maintains a BER of less than 10-¥4vhen recovering a trahsmit clock

spdnse of 66,660 0 MHz for all automotive cable lengths.
After step 5 iteration a): The I[UT maintains a BER ofless than 10710 when recovering a transmit
clock of 66,673 3 MHz for all automotive cable lengths.
Remark None
10.2.4 CTC_5.2.3 - PMA alien crosstalk noise rejection (with MII access)
ISOfIEC/IEEE 8802-3:2021, 96.5.5.3 - Alien crosstalk noise rejection specifies a test cable which uses a
resistive network to inject crosstalk noise into.the receive path of the IUT. ISO/IEC/IEEE 8802-3:2021,

96.
PHY
for

des
cha

Table 73 specifies the CTC_5.2.3 - PMA alien crosstalk noise rejection (with MII access).

Table 73 —CGFC_5.2.3 - PMA alien crosstalk noise rejection (with MII access]

b.5.3 — Alien crosstalk noise rejection gees on to state that an ISO/IEC/IEEE 8802-3:2021 capable
 shall not exceed a BER of less than, 1010, even with alien crosstalk noise present. The ¢ables used
receiver frequency tolerance testing are automotive cables, conformant to the characteristics
cribed in ISO/IEC/IEEE 8802-3:2021, 96.7 - Links characteristics but representative of ajworst-case
hnel. Channel characteristics,of the worst-case channel are further discussed in C.3.

Item Content

CTC # - Name _[CTC_5.2.3 - PMA alien crosstalk noise rejection (with MII access)

Purpose This CTC verifies that the IUT can maintain a bit error rate of less than 10-10 in the presence of
a crosstalk noise source.

Re1erence C.3 and ISO/IEC/IEEE 8802-3:2021:

96.5-5-3 A};Cll CI Ubbta}}\ llU;DC I CjCLt;Ull’

— 96.7 Links characteristics.

Prerequisite The packet transmit/monitoring test system shall be capable of coupling crosstalk noise in
accordance with C.2.9.
The worst-case automotive crosstalk noise injection cable shall be in accordance with C.2.9
noise source injection.

Set-up The test system set-up shall be in accordance with Figure C.10.
The test system shall be parameterized in accordance with the SUT-specific set-up parameters
(node's electronic data sheet).
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Table 73 (continued)

Item Content
Step 1. The UT shall configure the IUT as MASTER or SLAVE.
2. The UT shall connect the packet transmit/monitoring test system to the worst-case
automotive crosstalk noise injection cable.
3. The UT shall connect the IUT to the worst-case automotive crosstalk noise injection
cable.
4, The LT shall send 2 470 000 1 518-byte packets (for a 10-10 BER) and the monitor coynts
the number of packet errors.
Iteration a) REPEAT step 2 to step 4 with the IUT configured as MASTER and using a Gaussiansignal
generator as the noise source, 1 time.
b) REPEAT step 2 to step 4 with the IUT configured as SLAVE and using a‘Gaussian signal
generator as the noise source, 1 time.
Expected re- After step a, b): The IUT shall maintain a BER ofless than 10-10 when usifig the worst-case afito-
sponse motive crosstalk noise injection cable with a compliant ISO/IEC/IEEE8802-3:2021 transmifter
as the noise source.
After step a, b): The IUT shall maintain a BER of less than 103 when using the worst-dase
automotive crosstalk noise injection cable with a Gaussian signal generator as the noise soufce.
Remark None
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Annex A
(informative)

PHY control - Test suite

A.1—PHY Centre! Additional information

T I eI U I T T T I T T U T TITOr e U I

A.1.1 PHY control - Overview

Theg PHY control test suite is intended to provide additional low-level technical details pertinent to
spefific tests defined in this test suite. The PHY control test suite cover topics that are beyonfl the scope
of this document, but are specific to the methodologies used for performing the:measuremeits covered
in this test suite. This also includes details regarding a specific interpretation of this doqument (for
the|purposes of this test suite), in cases where a specification appears_unclear or otherw]se open to
multiple interpretations.

A.1{2 PHY control - Scope

Theg PHY Control test suite is considered informative and.pértains only to tests contained fin this test
suite.

A.2 PHY control - Test system set-up

A.2l1 PHY control - Purpose

The purpose of the test system set up istto provide the requirements of the test systems used during
ISOfIEC/IEEE 8802-3:2021 PHY contrpl testing.

A.2.2 PHY control - Discussion

Two test systems are requiréd to perform all tests that are specified in this document. ThHe ISO/IEC/
IEEE 8802-3:2021 receive) test system examines the transmissions from the IUT, and the ISO/IEC/
IEEE 8802-3:2021 transmit test system transmits the necessary test patterns to test the recgiver of the
[UT} It is possible to.cembine both test systems into one set-up.

Theg ISO/IEC/IEEE 8802-3:2021 receive test system consists of an oscilloscope and software{to capture
and decodethe transmissions from the IUT. The IUT connects to the test system through fhe line tap
as specified in A.3. The software downloads the capture from the oscilloscope and decodes the ternary
symbols, using knowledge of the ISO/IEC/IEEE 8802-3:2021 encoding, to create the MII djta stream.
The tést set-up is shown in Figure A.1.

The MII station, transmit station, line tap, and the oscilloscope are part of the LT.

The purpose of the MII station (Figure A.1 key 7) is to directly interact with the MII of the IUT
(Figure A.1 key 5), manipulating the TX pins of the IUT MII (Figure A.1 key 6) to verify that the signals
transmitted by the MII station of the LT are properly converted to PAM3 PHY frames transmitted by the
[UT MDI via the SUT-Iface-0.

The purpose of the line tap (Figure A.1 key 9) is to allow directional monitoring of the signalling from
the physical medium. The receive signal from the LT-Iface-0 is then captured on the oscilloscope

(Figure A.1 key 8).

The purpose of the oscilloscope (Figure A.1 key 8) is to measure the PAM3 signalling transmitted by
the IUT MDI, allowing for capture and decoding of the ISO/IEC/IEEE 8802-3:2021 ternary symbols.
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The MII test system is mandatory for some tests, while it can be replaced with higher OSI layers or
a loopback in some tests, other solutions, such as an FPGA that can capture the ternary symbols, are
possible. The test system does not modify or affect the transmissions from the [UT in any manner.

Test system SUT ,4
3 A
PCO
uT [ |- / > UT PCO
=
1 -
S _
£8(/2
/ e iy S g
/ JUT-specific / 2 £
/ 4 o =
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/ '}
7 6 IUT>\5
8 -
oscillo- MII
scope station [ * E M
|
|
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test corjtrol protocol
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manipylation of IUT MII TX interface

MII station

oscillogcope

O 0 N O U1 H W N -

line tap
10 transmjt station

Figure A.1 — ISO/IEC/IEEE 8802-3:2021 receive test system set-up

The ISO/IEC/IEEE 8802-3:2021 transmit test system consists of software and hardware that is capable
of transmitting arbitrary ternary symbols to the IUT. The ability to send arbitrary sequences, such as
invalid transitions of the PCS transmit state machine, is essential to test the receiver of the IUT. The test
set-up is shown in Figure A.2.

The MII station, transmit station, line tap and the oscilloscope are part of the LT.

The purpose of the MII station (Figure A.2 key 7) is to directly interact with the MII of the IUT
(Figure A.2 key 5), monitoring the RX pins of the IUT MII (Figure A.2 key 6) to verify that PHY frames
received at the SUT-Iface-0 (MDI) are converted appropriately to bits recognizable by the MAC of the LT.
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The purpose of the transmit station (Figure A.2 key 10) is to act as a link partner with the IUT. The
transmit station transmits ISO/IEC/IEEE 8802-3:2021 PAM3 encoding such that the IUT can achieve a
link and receive ternary symbol sequences designed to stress the IUT implementation.

The purpose of the line tap (Figure A.2 key 9) is to allow directional monitoring of the signalling
from the physical medium. The receive signal from the LT-Iface-0 is then captured on the oscilloscope

(Figure A.2 key 8).
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8 |oscilleScope
9 |lime tap
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Figure A.2 — ISO/IEC/IEEE 8802-3:2021 transmit test system set-up

A.3 PHY control - Line tap

A.3.1 PHY control - Purpose

The purpose of the line tap is to connect the oscilloscope and to capture the transmissions from the I[UT
MDI.
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A.3.2 PHY control - Discussion

The line tap fixture is used for collecting the necessary oscilloscope captures to perform this testing.
Such a fixture is necessary to measure the IUT transmit signal while the IUT maintains a link with the
link partner. The line tap can be constructed or implemented in several ways, for that reason a specific
implementation is not specified in this document. Since the line tap is part of the test channel between
the IUT and link partner, the only performance requirement is that the channel (including the line tap)
meets the link-segment requirement of ISO/IEC/IEEE 8802-3:2021.
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Annex B
(normative)

PCS - Test suite

.1 PCS - Overview of CTCs that are possible with MII access

PCS test suite is intended to provide additional low-level technical details pertinent to sp
ned in this CTP. The CTP annexes often cover topics that are beyond the scope of this
are specific to the methodologies used for performing the measurements covered in thi
5 may also include details regarding a specific interpretation of this document (for th
his test suite), in cases where a specification may appear unclear (o1 otherwise open

rpretations.

.2 PCS - Line tap

line tap fixture is used for collecting the necessary oscilloscope captures to perform t

partner. The line tap can be constructed or implemented in several ways, for that reaso
lementation is not specified in this document. Since the line tap is part of the test chann
[UT and link partner, the only performance requirement is that the channel (including t
ts the link segment requirement of ISO/IEGAEEE 8802-3:2021.

.3 PCS - Test system set-up

. 8802-3:2021 receive test system examines the transmissions from the IUT, and th
F: 8802-3:2021 transmit testsystem transmits the necessary test patterns to test the rec
It is possible to combine hoth test systems into one set-up.

ISO/IEC/IEEE 880243:2021 receive test system consists of an oscilloscope and software]
decode the transmissions from the IUT. The IUT connects to the test system through {
pecified in A.3-The software downloads the capture from the oscilloscope and decodes {

symbols, using khowledge of the ISO/IEC/IEEE 8802-3:2021 encoding, to create the MII d:

Thd
Thd
Thd

test set-up\is shown in Figure B.1.

MII station, line tap, and the oscilloscope are part of the LT.

purpose of the MII station (Figure B.1 key 7) is to directly interact with the MII of the IUT

ecific CTCs
document,
b test suite.
b purposes
fo multiple

his testing.

h a fixture is necessary to measure the [UT transmit.sighal while the IUT maintains a ligk with the

h a specific
el between
he line tap)

test systems are required to péerform all tests that are specified in this document. The ISO/IEC/

e ISO/IEC/
biver of the

to capture
he line tap
he ternary
ita stream.

(Figure B.1

key 5), manipulating the TX pins of the IUT MII (Figure B.1 key 6) to verify that the signals transmitted
by the MII station of the LT are properly converted to PAM3 PHY frames transmitted by the IUT MDI via
the SUT-Iface-0.

The MII station, transmit station, line tap and the oscilloscope are part of the LT.

The purpose of the transmit station (Figure B.1 key 10) is to act as a link partner with the IUT. The
transmit station transmits ISO/IEC/IEEE 8802-3:2021 PAM3 encoding such that the IUT can achieve a
link and receive ternary symbol sequences designed to stress the IUT implementation.

The purpose of the line tap (Figure B.1 key 9) is to allow directional monitoring of the signalling from
the physical medium. The receive signal from the LT-Iface-0 is then captured on the oscilloscope

(Figure B.1 key 8).
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The purpose of the oscilloscope (Figure B.1 key 8) is to measure the PAM3 signalling transmitted by the
[UT MDI, allowing for capture and decoding of the ISO/IEC/IEEE 8802-3:2021 ternary symbols.

The MII test system is mandatory for some tests, while it can be replaced with higher OSI layers or a
loopback in some tests. Other solutions, such as an FPGA that can capture the ternary symbols, are
possible.

Test system SUT ,4
3 <X
PCO
U > UT PCO
1 5 ,
= O
B A— 2
/" qUT-specific / 2 8
/ 4 o &
4 set-up I,l--->‘ =
/ parameters / LT
8 7 6 Wk
oscillo- MII
scope station E L
line tap || (FENSTIC
9 { 10
LT-Iface-0 SUT-Iface-0 H—

SN
(MDI) A\@ Service-provider (MDI)

| S 4

\L\ Physical medium

Key
SUT-sp¢cific set-up parameters (node'stelectronic data sheet)
test corftrol protocol

points ¢f control and observation‘and abstract service primitives
UT PC( test system operatorinterface

IUT MI] interface

manipylating the TX pins/of the IUT MII interface

MII station

oscillogcope

O© 0 N O U1 A~ W N -

line tap

10 transmjtstation

Figure B.1 — PCS - Receive test system set-up

The ISO/IEC/IEEE 8802-3:2021 transmit test system consists of software and hardware that is capable
of transmitting arbitrary ternary symbols to the IUT. The ability to send arbitrary sequences, such as
invalid transitions of the PCS transmit state machine, is essential to fully test the receiver of the IUT.
The test set-up is shown in Figure B.2.

The MII station, transmit station, line tap and the oscilloscope are part of the LT.

92 © IS0 2021 - All rights reserved


https://standardsiso.com/api/?name=3a6bbd371dfc1fe318d5fe8fac56fa81

1SO 21111-6:2021(E)

The purpose of the MII station (Figure B.2 key 7) is to directly interact with the MII of the IUT (Figure B.2
key 5), monitoring the RX pins of the IUT MII (Figure B.2 key 6) to verify that PHY frames received at
the SUT-Iface-0 (MDI) are converted appropriately to bits recognizable by the MAC of the LT.

The purpose of the transmit station (Figure B.2 key 10) is to act as a link partner with the IUT. The
transmit station transmits ISO/IEC/IEEE 8802-3:2021 PAM3 encoding such that the IUT can achieve a
link and receive ternary symbol sequences designed to stress the IUT implementation.

The purpose of the line tap (Figure B.1 key 9) is to allow directional monitoring of the signalling from
the physical medium. The receive signal from the LT-Iface-0 is then captured on the oscilloscope

(Figure B.1 key 8).

The purpose of the oscilloscope (Figure B.1 key 8) is to measure the PAM3 signalling transm
[UT|MDI, allowing for capture and decoding of the ISO/IEC/IEEE 8802-3:2021 ternary-symb

The MII test system is mandatory for some tests, while it can be replaced with,higher OSI

loopback in some tests.
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Figure B.2 — PCS - Transmit test system set-up
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B.2 PCS - Testing devices without MII access

B.2.1 PCS - Overview of CTCs that are possible without MII access

The number of CTCs that can be performed on a device without MII access is reduced. Typically, the
only observation points are available packet counters or packets that are forwarded through another
port on the IUT. The only transmissions available from the IUT are training, idle, and packets.

B.2.2 PCS - Group 1: PCS transmit CTCs that are possible without MII access

B.2.2.1 PCS - Group 1 overview

Table B.1 specifies the PCS transmit conformance tests that are possible without MII access.

fable B.1 — Group 1: PCS transmit CTCs that are possible without MII access

T -ame e | neagatl | vemed]
CTC_3.1.1 { PCS signalling all items of CTC o~ o
CTC_3.1.2 4 PCSreset all items of CTC - —
CTC_3.1.3 4 PCS transmit proper ssb all items of CTC
CTC_3.1.4 4 PCS transmit proper ESD all items of CTE - —
CTC_3.1.5 1 PCS transmit ESD with tx_error --- --- all items of TC
CTC_3.1.6 4 PCS transmission of stuff bits all items-of CTC --- -
CTC_3.1.7{PCS tx_error 2e- --- all items of TC

B.2.3 PCP - Group 2: PCS transmit state diagram CTCs that are possible without MII

dcCcCess

B.2.3.1 PCS - Group 2 overview

Table B.2 gpecifies the PCS transmit stateé diagram conformance tests that are possible without|MII

access.

Table B{2 — Group 2: PCS transmit state diagram CTCs that are possible without MII accesfs

VECTOR state

CTC #<Name No modl_flcatlon Requ.lres_ modi- Cannot be
required fication tested

CTC_3.2.1 -{PCS transmjtState diagram - SEND IDLE state --- see Table B.3 ---
CTC_3.2.2 1 PCS transmit state diagram - SSD1 VECTOR --- see Table B.4 ---
and ssD2 JECTOR’states
CTC_3.2.3 {1 RE€S transmit state diagram - SSD3 VECTOR --- see Table B.5 ---
state
CTC_3.2.4 - PCS transmit state diagram - TRANSMIT --- see Table B.6 ---
DATA state
CTC_3.2.5-PCS transmit state diagram - ESD1 VECTOR --- see Table B.7 ---
state
CTC_3.2.6 - PCS transmit state diagram - ESD2 VECTOR --- see Table B.8 ---
state
CTC_3.2.7 - PCS transmit state diagram - ESD3 VECTOR --- see Table B.9 ---
state
CTC_3.2.8 - PCS transmit state diagram - ERR ESD1 --- --- all items of CTC
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Table B.2 (continued)

CTC # - Name No modl_flcatlon Requ_lres_ modi- Cannot be
required fication tested
CTC_3.2.9 - PCS transmit state diagram - ERR ESD2 -—- -——- all items of CTC
VECTOR state
CTC_3.2.10 - PCS transmit state diagram - ERR ESD3 -—- -——- all items of CTC
VECTOR state

B.2.3.2 CTC_3.2.1 - PCS transmit state diagram (without MII access) - SEND IDLE state

Table B.3 specifies the CTC_3.2.1 - PCS transmit state diagram (without MII access) - sENR T

LE state.
Table B.3 — CTC_3.2.1 - PCS transmit state diagram (without MII access) -s&ND IDIE state
Item Content
CTC #-Name |[CTC_3.2.1 - PCS transmit state diagram (without MII access) - SEND IDLE state
Pufpose This CTC verifies that the IUT behaves while in the SEND 1DTF state.
Reference ISO/IEC/IEEE 8802-3:2021, Figure 96-7 — PCS transmit state diagram
Prdrequisite The test system shall be capable of capturing and decading ternary symbols.
The link partner shall follow ISO/IEC/IEEE 8802-3:2021.
The LT's line tap shall allow the directional motfitoring of the signalling to an oscilloscope.
The IUT shall be capable of sending and reeiving PHY frames.
Settup The test system set-up shall be in accordance with Figure B.2.
The test system shall be parameterized in accordance with the SUT-specific set-up parameters
(node's electronic data sheet).
The UT shall connect the IUT¢to the transmit station and the monitor station.
Step 1. The UT shall configite the LT and the link partner such that the IUT establishes a valid
link.
2. The LT shallinstruct the IUT to transmit a valid packet.
3. The LT shall monitor the transmissions from the IUT.
Iteration Not applicable
Expected re- After Step 3: The IUT transmits valid ssp1.
spqnse
Remnark Reduced test for SUT without MII access.
B.213.3 CTC/3.2.2 - PCS transmit state diagram (without MII access) - ssp1 vECTOR and|ssp2
VEC['OR states
Table B4 specifies the CTC_3.2.2 - PCS transmit state diagram (without MII access) - ssp1 I/rcTor and

SSD2 VECTOR states.

Table B.4 — CTC_3.2.2 - PCS transmit state diagram (without MII access) - ssp1 VvECTOR and ssp2

VECTOR states
Item Content
CTC#-Name |[CTC_3.2.2-PCStransmitstate diagram (without MIl access) - ssD1 VECTOR and SSD2 VECTOR
states
Purpose This CTC verifies that the IUT behaves while in the SSD1 VECTOR and SSD2 VECTOR states.
Reference ISO/IEC/IEEE 8802-3:2021, Figure 96-7 - PCS transmit state diagram
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Table B.4 (continued)
Item Content
Prerequisite The test system shall be capable of capturing and decoding ternary symbols.
The link partner shall follow ISO/IEC/IEEE 8802-3:2021.
The LT's line tap shall allow the directional monitoring of the signalling to an oscilloscope.
The IUT shall be capable of sending and receiving PHY frames.
Set-up The test system set-up shall be in accordance with Figure B.2.
The test system shall be parameterized in accordance with the SUT-specific set-up parameters
(node's electronic data sheet).
The UT shall connect the [UT to the transmit station and the monitor station.
Step 1. The UT shall configure the LT and the link partner such that the IUT establishes a vilid
link.
2.  The LT shall instruct the IUT to transmit a valid packet.
3. The LT shall monitor the transmissions from the IUT.
Iteration Not applicable
Expected te- After step 3: The IUT transmits valid ssp1, ssD2, and SSDS.
sponse
Remark Reduced test for SUT without MII access.
B.2.3.4 (TC_3.2.3 - PCS transmit state diagram (without MHaccess) - ssp3 VECTOR state
Table B.5 specifies the CTC_3.2.3 - PCS transmit state diagram (without MII access) - ssp3 VECTOR sfate.
Table B|5 — CTC_3.2.3 - PCS transmit state diagram (without MII access) - ssb3 VECTOR state
Item Content
CTC #-Name |CTC_3.2.3 - PCS transmit state.diagram (without MII access) - SSD3 VECTOR state
Purpose This CTC verifies that the IUT behaves while in the SSD3 VECTOR state.
Reference ISO/IEC/IEEE 8802-3:2021, Figure 96-7 — PCS transmit state diagram
Prerequisite The test system shalljbe capable of capturing and decoding ternary symbols.
The link partper.shall follow ISO/IEC/IEEE 8802-3:2021.
The LT's liietap shall allow the directional monitoring of the signalling to an oscilloscope
The IUd)shall be capable of sending and receiving PHY frames.
Set-up The-tést system set-up shall be in accordance with Figure B.2.
The test system shall be parameterized in accordance with the SUT-specific set-up parameters
(node's electronic data sheet).
The UT shall connect the [UT to the transmit station and the monitor station
Step 1. The UT shall configure the LT and the link partner such that the IUT establishes a valid
link.
2.  The LT shall instruct the IUT to transmit a valid packet.
3. The LT shall monitor the transmissions from the IUT.
Iteration Not applicable
Expected re- After step 3: The IUT transmits valid ssp3 and frame data.
sponse
Remark Reduced test for SUT without MII access.
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B.2.3.5 (CTC_3.2.4 - PCS transmit state diagram (without MII access) - TRANSMIT DATA state

Table B.6 specifies the CTC_3.2.4 - PCS transmit state diagram (without MII access) - TRANSMIT DATA

state.

Table B.6 — CTC_3.2.4 - PCS transmit state diagram (without MII access) - TRANSMIT DATA state

Item Content
CTC #-Name |CTC_3.2.4 - PCS transmit state diagram (without MII access) - TRANSMIT DATA state
Purpose This CTC verifies that the IUT behaves while in the TRANSMIT DATA state.
Reference ISO/IEC/IEEE 8802-3:2021, Figure 96-7 - PCS transmit state diagram
Prgrequisite The test system shall be capable of capturing and decoding ternary symbols:
The link partner shall follow ISO/IEC/IEEE 8802-3:2021.
The LT's line tap shall allow the directional monitoring of the signalling to an oscilloscope.
The IUT shall be capable of sending and receiving PHY frames.
Settup The test system set-up shall be in accordance with Figure B.2.
The test system shall be parameterized in accordance with-the SUT-specific set-up parameters
(node's electronic data sheet).
The UT shall connect the IUT to the transmit statiofivand the monitor station.
Step 1. il"hlei UT shall configure the LT and the link'partner such that the IUT establishes a valid
ink.
2. The LT shall instruct the IUT to transmit a valid packet.
3. The LT shall monitor the transmissions from the IUT.
Iteration Not applicable
Expected re- After step 3: The IUT transmits valid frame data and ESD.
spqnse
Remark Reduced test for SUT without MII access.

B.2{3.6 CTC_3.2.5 - PCS transiit state diagram (without MII access) - Esp1 VECTOR state

Table B.7 specifies the CTC(3:2°5 - PCS transmit state diagram (without MII access) - Esp1 VHCTOR state.

Table B.7 — CTC_3:2.5 - PCS transmit state diagram (without MII access) - Esp1 VECTOR state

Item Content
CTC # - Name \’1CTC_3.2.5 - PCS transmit state diagram (without MII access) - ESD1 VECTOR state
Pufpose This CTC verifies that the IUT behaves while in the ESD1 VECTOR state.
Referenice ISO/IEC/IEEE 8802-3:2021, Figure 96-7 — PCS transmit state diagram

Prdgréequisite

The test system shall be capable of capturing and decoding ternary symbols.

The link partner shall follow ISO/IEC/IEEE 8802-3:2021.
The LT's line tap shall allow the directional monitoring of the signalling to an oscilloscope.

The IUT shall be capable of sending and receiving PHY frames.

Set-up

The test system set-up shall be in accordance with Figure B.2.

The test system shall be parameterized in accordance with the SUT-specific set-up parameters
(node's electronic data sheet).

The UT shall connect the IUT to the transmit station and the monitor station.
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